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IN URINARY TRACT INFECTIONS 
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rapid response 


“Patients with pyelitis were well 

and doing their usual duties 

within 24 hours .. “.. . resistant 
cases showed remarkable response.”* 


| high urine levels 


“Terramycin was selected . . . in view of 
: high urinary excretion rate following 
| small oral doses of the antibiotic.”! 


unexcellied toleration 


“Terramycin is generally well tolerated, 
the percentage of relapses being low 
and the percentage of bacteriological as 
well as clinical cures high.’* 


Canad. M. A. J. 66:15) (Feb.} 1952 
2. J. Urol. 67.762 {May} 1952. 
3. Ibid. 69.315 (Feb.} 1953. 
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DISTRIBUTION AND RETENTION OF CARRIER-FREE 
RADIOBERYLLIUM IN THE RAT 


C. D. VAN CLEAVE, Ph.D. 
AND 
C. T. KAYLOR, Ph.D. 
CHAPEL HILL, N. C. 


HE TOXICITY of beryllium has stimulated a number of workers to investi- 

gate its distribution and excretion.'. With one exception, the radioactive 
isotope Be? has been used. This procedure has two advantages: the relative ease 
of counting techniques, as compared with chemical assay, and the greater sensitivity 
whereby the actual number of beryllium'atoms which can be counted is reduced by a 
factor of perhaps 10°. Through this procedure it is possible to ascertain in the nor- 
mal animal the metabolism of beryllium when injected in minute amounts far below 
the possible levels of toxicity. 

The present study was chiefly concerned with the deposition and retention of 
Be’ in organs and tissues of the rat, as shown by radioautography. This require- 
ment necessitated the use of doses of Be’ as much as 1,000 times those previously 
reported. Such doses, however, are still far below toxic levels. The data reported 
here on distribution of the isotope as determined by counting techniques are, in a 
sense, a by-product of the radioautographic studies which appear elsewhere. They 
confirm the latter observations as far as gross deposition in an organ is concerned, 
extend these observations to organs in which the activity is too slight to be detected 
photographically, and enable one to follow the processes of elimination of the iso- 
tope. Most of the experiments here reported concern a single animal; the cost of 
Be’ precluded duplication. Three chemical forms of beryllium have been studied— 
the sulfate, the chloride, and the citrate, Be’ having been injected into the animal 
as a weak solution of the respective acid. 


MATERIALS AND METHODS 


The Be? used was obtained from the Oak Ridge National Laboratory where it was processed 
from a target material bombarded elsewhere. The final solution was carrier-free and isotonic, 
with a pH of 4.5 to 5.0 in most instances. 


From the Department of Anatomy, University of North Carolina School of Medicine 
This work was supported by a Grant-in-Aid of the United States Atomic Energy Commis- 
sion, Contract AT- (40-1) -266. 

1. (a) Aldridge, W. N.; Barnes, J. M., and Denz, F. A.: Experimental Beryllium Poisoning, 
Brit. J. Exper. Path. 30:375, 1949. (b) Crowley, J. F.; Hamilton, J. G., and Scott, K. G.: The 
Metabolism of Carrier-Free Radioberyllium in the Rat, J. Biol. Chem. 177:975, 1949. (c) Scott, 
J. K.; Neuman, W. F., and Allen, R.: The Effect of Added Carrier on the Distribution and 
Excretion of Soluble Be7, ibid. 182:291, 1950. (d) Schubert, J., and White, M. R.: Effect 
of Citrate Salts and Other Chemical Factors on the Distribution and Excretion of Beryllium, 
J. Lab. & Clin. Med. 35:854, 1950. 
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Be’, the only available radioactive isotope of beryllium, is produced in the cyclotron by the 
following reaction: 


According to Crowley and associates,1» “Be? has a half-life of 52.9 days and decays solely by 
orbital electron capture. In 10% of the disintegrations the resultant Li? daughter nucleus imme- 
diately emits a 0.47 mev gamma ray. The remaining 90% of the disintegrations is not associated 
with any detectable radiation.” 

In our earlier work counting was done with a wide-mouthed, bell-shaped tube with a thick 
mica window. After the organ to be assayed was wet ashed, an aliquot was placed in a steel 
cup and dried by an infrared lamp covered with a lead foil 1 mil thick, and the gamma rays 
plus the resulting secondary radiation emitted from it counted. Most of our later data were 
obtained by the use of a bismuth wall counter without an intervening lead foil. Even with the 
bismuth gamma counter, counting efficiency was only about 1.5% of the gamma emission. All 


samples were counted sufficiently long to keep the probable error of the counting rate less 
than 3%. 


All animals used in these experiments were Carworth Farms white rats, females only, 
weighing approximately 200 gm. at the time of injection. Each rat was isolated in a wire cage; 
no separation of urine and feces was made. Ether anesthesia was used uniformly. Killing was 
by overdose of ether. All killed animals were perfused with heparinized warm saline. 

During the course of this study the following routes of administering Be? were tried— 
subcutaneous, intramuscular, intraperitoneal, multiple intravenous, single intravenous, and later, 
for special reasons, intratracheal. Unless otherwise stated, the data refer to a single intravenous 
injection into the internal jugular vein. 


EXPERIMENTAL RESULTS 


Carrier-free Be’ in the form of the chloride was injected intramuscularly in four 
rats. Each rat was given 1 ml. of a solution with an activity of 0.45 mce./ml. at pH 
3.0. On the killing of two animals 24 hours later, 98.5 and 99.5% of the total 
recovered count were respectively found in the right hindleg, the site of the injection. 
On the killing of the remaining two animals 48 hours after injection, 99.7% of the 
recovered count was found at the same site of injection. Since these data showed a 
practically complete immobilization of intramuscularly injected Be*Cls, contrary to 
the results of Crowley and associates,'” a series of experiments in which the effect 
of the pH of the solution and the presence of the carrier on intramuscular mobiliza- 
tion were run. 

Be? in the form of the sulfate was injected in the right hindleg of each of six 
rats, with the results presented in tabular form in Table 1. Each animal received 
1.25 ml. of Be*SOy, in isotonic sodium chloride solution, pH 4.5, containing about 
4.5 < 10° counts per minute (cpm). To this was added 80 y of BeSQO, as carrier in 
the dose given rat 43 and rat 44 only. The dose given rat 47 and rat 48 was adjusted 
to a pH of 1.0 and like that given rat 45 and rat 46 was carrier free. The data in 
Table 1 show no striking differences resulting from these changes in experimental 
conditions. The chief point observed was that regardless of the presence of the 
carrier or the difference in pH very little of the injected activity was mobilized 
from the site of injection within 24 hours. That which was mobilized was mainly 
excreted, with the liver, kidneys, and presumably bone being the chief sites of depo- 
sition. The greater percentage excreted when the isotope alone was injected than 
when the carrier was added was probably a significant difference. 

Be’ in the form of the citrate was injected into one animal killed 24 hours later. 
One milliliter of an isotonic citric acid solution, pH 6.0, with an activity of 0.8 
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me./ml. was given intramuscularly. Of the total recovered dose, 11.6% was found 
in the right hindleg which was the site of injection. Of the recovered activity, 66.7% 
was excreted; bone, liver, kidneys, and spleen were the sites of deposition in that 
order. A similar picture of distribution and excretion of beryllium citrate was found 
in another animal which was given subcutaneously six daily doses of 1 ml. of beryl- 
lium citrate and was killed a week later. Of the total recovered activity, 69.2% was 
excreted during this period. Bone and the liver were the chief sites of deposition ; 
none of the activity was identified in the spleen. One animal was given five daily 
intraperitoneal injections of Be’ as the citrate, followed by two subcutaneous ones, 
a total dose of 14 ml. (11.2 mc.). This treatment produced a femur sample of very 
high activity. Of the recovered dose, 71.5% was excreted during the week the ani- 
mal was allowed to live. 


TABLE 1.—Distribution of Be? in Female Rats Killed Twenty-Four Hours After Intramuscular 
Injection of Be*SO, With and Without Carrier and at Different pH 


438 47 
4.5 4.5 1.0 
80 + 80 + Free 
% 6 101.0 95.9 88.0 104.0 
% : 91.85 97.52 96.04 94.90 
% 5, 8.15 2.48 3.96 5.10 
Total Organ Content in Percentage of Retained Dose 
1.20 051 0.67 0.76 
<0.01 <0.01 <0.01 
Kidneys and adrenals 5 0.22 0.19 0.32 
Right hindleg 92. 4.5 97.00 95.30 4.50 
Left hindleg 26 0.06 0.19 0.32 
Remaining carcass 5.8: 2.32 3.65 4.06 
Organ Content After Correction for Recovery and Absorption from Injeetion Site, 
Percentage of Retained Dose 
6.66 8.58 
Kidneys and adrenals 2.83 0.65 
Left hindleg 2.05 1.88 
Remaining carcass 29.80 30.50 
Urine and feces 58.60 58.60 


In Table 2* are summarized pertinent data on the distribution and excretion 
of Be’ in a series of animals killed at intervals from 30 minutes to 62 days after 
intravenous injection of Be’ as the sulfate. The pH of the isotonic solution injected 
was 4.5 in each case. The first four animals received a 2-ml. dose; the last three 
were given 3.5 ml. each. 


In Table 2, as in subsequent tables, no correction has been made for recovery. In 
other words, it has been assumed that the total recovered activity, consisting of the 
total retained activity plus the total excreted activity, is within 10% of the total 
injected activity. Because of the cost of the isotope it was impossible to make dummy 
injections of the amounts used in the experiments from which aliquots could be 
counted. In these circumstances the expedient of taking from each stock solution of 


2. In all tables in which values are given for skeleton, muscle, and blood as organs, the 
value as organ has been derived from a corresponding sample according to the following 
formulas: value of striated muscle as organ taken as 45% of body weight!»; value of blood as 
organ taken as 8% of body weight and 91.7% of this assumed to be water, and value of skeleton 
as organ taken as 7.06% of body weight. 


48 

1.0 

Free 

8 

93.55 

645 

1.10 

<0.01 

0.46 

92.30 

0.17 

6.00 

7.90 

3.22 

1.19 

42.70 

44.80 
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Be’ used a series of three 1 or 5 A samples was adopted. These samples, treated 
exactly as were all experimental aliquots and samples, were counted daily to verify 
the slope of the Be? decay curve and at the time of assay of the animal. The total 
injected activity was assumed to be the multiple of the stock sample average count. 
On this basis the recovered activity fell with rare exceptions within 10% of the 
theoretical injected amount. 


For purposes of comparing the distribution of Be* among animals that received 
injections of one of the several chemical forms of beryllium or were killed at differ- 
ent intervals, the respective differential absorption ratio has always been stated. 
This ratio is that described by Marinelli * as adapted to our purposes. We define the 


TasLe 2—Distribution of Be? in Female Rats Killed at Intervals After 
Intravenous Injection of Bet SO,-4H2O 


39 40 41 42 52 51 50 
30 min. 2hr. lday 3days S8days 2%&days 62 days 
ates 0.80 0.80 0.80 0.80 1.40 1.40 1.40 
sh 30.0 30.0 30.0 30.0 48.0 48.0 48.0 
% original dose retained............. 100.0 93.54 85.60 85.50 46.70 40.00 39.20 
% original dose excreted............. shee 6.46 14.40 14.50 58.30 60.00 60.80 
Total Organ Content in Percentage of Retained Dose 

8.89 45.80 66.30 78.60 16.60 5.63 3.13 
1.15 10.90 14.50 5.92 1.10 0.77 0.59 
Kidneys and adrenals................ 1.72 0.86 0.62 0.27 0.82 0.43 0.06 
(6.28) (9.30) (0.46) <0.01 (2.95) <0.01 (2.91) 
(5.20) (8.76) (14.00) (7.96) (48.40) (62.00) (49.00) 
(29.60) (10.00) (0.20) (0.11) (0.04) (0.04) 
0.53 0.14 0.02 <0.01 <0.01 <0.01 
Remaining carcass .................++ 82.60 38.80 17.65 14.80 78.60 89.80 92.10 
Remaining carcass less skeleton 

(72.00) (21.90) (3.90) (7.25) (30.00) (31.20) (44.10) 

Differential Absorption Ratio 

2.65 13.52 20.22 21.20 4.38 0.87 
4.14 37.02 34.20 11.30 3.44 3.14 1.84 
Kidneys and adrenals................ 2.32 1.04 0.80 0.34 1.02 0.51 0.06 
0.13 0.21 <0.01 <0.01 0.07 <0.01 0.07 
unt 0.74 1.25 1.98 1.13 6.85 8.80 7.08 
3.70 1.27 0.02 0.01 0.05 <0.01 
0.18 0.62 0.04 <0.01 <0.01 <0.01 
Remaining carcass .................+5 0.91 0.43 0.19 0.16 0.85 0.95 1.02 
Remaining carcass less skeleton 

1.72 0.51 0.09 0.17 0.71 0.72 1.08 


differential absorption ratio as the ratio of concentration of an isotope in a tissue to 
the average concentration in the body; i. e., 


Total retained cpm Total cpm of organ _ 


Body weight (gm.) Weight of organ (gm.) 
The differential absorption ratio of any organ is a measure of its relative im- 
portance as a place of retention under the experimental conditions imposed. 
From our series of animals it appeared that when beryllium in the form of the 
hydrated sulfate was introduced directly into the blood stream the liver and spleen 


3. Marinelli, L. D.; Quimby, E. H., and Hine, G. J.: Dosage Determination with Radio- 


active Isotopes: Practical Considerations in Therapy and Protection, Am. J. Roentgenol. 59: 260, 
1948. 
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were the main initial sites of deposition. The concentration in the spleen reached 
a maximum within 24 hours after injection and then fell sharply. Accumulation 
was slower in the liver, rising to the maximum only after three days. Assays of 
whole blood samples indicated that the beryllium content had been reduced to a very 
low level by the end of 24 hours and probably much earlier. Neither the spleen nor 
the liver retained a high concentration of beryllium. As the differential absorption 
ratios of the spleen and liver fell, that of the skeleton, represented by assays of femur, 
rose sharply from the third to the eighth day and then more gradually over further 
weeks. The slight decrease in differential absorption ratio represented by our 62-day 
animal may not be significant. Excretion, presumably by the kidneys, was relatively 
slow for the first three days, but by the eighth day more than half of the injected 
dose had been eliminated. During the remaining 54 days for which data are avail- 
able, only very small amounts continued to be excreted. 


TasL_e 3.—Distribution of Be? in Female Rats Killed at Intervals After Intravenous 
Injection of with Toxic Amounts of Carrier BeSO,-4H2z O 


Pisavarcacusedencusaheowtetheace 1 day 2 days 3 days 10 days 
Mink 0.5 0.5 05 05 


% original dose retained....................... 91.90 90.35 83.60 81.0 
% original dose excreted.................see.05 8.10 9.65 16.40 19.0 
Total Organ Content in Percentage of Retained Dose 
31.00 50.00 41.30 37.50 
5.72 7.32 8.60 7.30 
1.26 1.42 1,22 0.58 


The influence of a carrier on the metabolism of beryllium is indicated by the 
data in Table 3. For purposes not relevant here, 11 rats received intravenous injec- 
tions of BeSQ, in lethal amounts to which the isotope had been added for seven of 
the animals. The animals killed at the end of the Ist and 2d days did not appear ill; 
the one killed at the end of the 3d day was severely ill at the time of the killing ; one 
of the seven rats survived and was killed at the end of the 10th day; all remaining 
rats died on the 4th or 5th days. In view of this history it is to be understood that 
the resulting data offer a special instance of carrier influence on metabolism. As 
compared with normal animals, the picture of deposition in the liver * and spleen 
was grossly altered far more in the liver than in the spleen, in which the retention 


was much prolonged. Excretion was very low as compared with carrier-free elim- 
ination. 


4. Scott, J. K.: Pathologic Anatomy of Acute Experimental Beryllium Poisoning, Arch. 
Path. 45:354, 1948. 


Differential Absorption Ratio 
18.52 17.75 21.70 13.00 


TasLe 4.—Distribution of Be? in Female Rats Killed at Intervals After One 
Intravenous Injection of Be?Cle 


56 63 58 57 59 60 55 


OE 2hr. 11 hr. lday 3days l0days 2days S2days 102 days 
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
% Original dose retained....... 100.0 73.60 75.15 66.30 61.50 54.40 45.50 40.40 
% original dose excreted....... 0 ..... 26.40 24.85 33.70 38.50 45.60 54.50 59.60 


Total Organ Content in Percentage of Retained Dose 


39.20 


18.50 


26.00 27.60 18.50 7.30 


0.77 1.04 1.06 0.64 0.93 0.55 1.83 2.43 
Kidneys and adrenals.......... 3.41 2.28 3.47 3.70 1.78 <0.01 0.91 <0.01 
Striated muscle ............... <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 (8.53) 
<0.01 <0.01 <0.01 <0.01 0.39 
(31.90) (47.00) (34.10) (48.50) (57.00) (60.20) (71.00) 
DEE ixuGndbetacestincsnvereeae 0.77 0.26 0.50 0.64 049 0.32 0.14 0.21 
Remaining careass ............ 75.40 54.30 65.10 63.60 76.60 83.30 80.60 81.00 
Remaining carcass less skeleton 

(43.50) (7.50) (31.00) (15.10) (21.20) (27.90) (7.36) 


Differential Absorption Ratio 


5.5 10.75 9.18 8.86 
3.62 3.22 6.00 2.77 5.12 2.48 8.50 20.20 


Kidneys and adrenals.......... 4.56 2.65 4.44 4.03 2.54 0.01 1.15 <0.01 
Striated muscle <0.01 <0.01 <0.01 <0.01 <1.01 <0.01 0.19 1.95 
4.54 6.58 4.82 6.92 8.10 8.71 10.10 21.80 


0.10 0.03 0.06 0.08 0.06 0.04 0.02 0.02 
Remaining carcass ............ 0.85 0.54 0.69 0.67 0.80 0.93 0.91 1.21 
Remaining careass less skeleton 


1.14 0.08 0.70 0.33 0.49 0.65 0.19 <0.01 


TaslLe 5.—Distribution of Be? in Female Rats Killed at Intervals After Two 
Intravenous Injections of Be*Cls 


Total Organ Content in Percentage of Retained Dose 


Kidneys and adrenals....... 1.42 0.27 0.23 
Striated muscle <0.01 (1.88) (0.80) 


Remaining carcass less skeleton and musele............... (18.70) eosee (51.00) 


Differential Absorption Ratio 


Remaining carcass less skeleton and muscle................ 
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In Table 4 are summarized the results of intravenous injection of carrier-free Be* 
in the form of the chloride, pH 5.0. These data are supplemented with those given 
in Table 5, which concern three animals given two successive intravenous doses of 
Be’Cl, totaling 7 mc. of activity per rat. Certain differences between the distribu- 
tion of beryllium when injected as the sulfate and as the chloride are apparent. 
Hepatic concentration of the chloride was about half that of the sulfate, with its 
maximum reached earlier, within 24 hours of the time of injection rather than three 
days later. With the chloride no animal showed the intense concentration in the 
spleen that was found with the sulfate. After fluctuating mildly up to 25 days, a late 
increase at 52 days became apparent in the spleen and reached a maximum in the 
100-day rats. Kidney-adrenal deposition was greater with the chloride than with 
the sulfate. Deposition in bone began very early with the chloride at a rate much 
greater than with the sulfate and at approximately 50 days had exceeded the maxi- 


TABLE 6.—Distribution of Carrier-Free Be? in Female Rats Killed at Intervals 
After Intravenous Injection of Beryllium Citrate 


% excreted in first day 


Total Organ Content in Percentage of Retained Dose 


Striated muscle (sample) 


mum reached with sulfate. This early deposition in bone suggested accumulation 
in the bone marrow, but no attempt was made to assay bone marrow separately. In 
one series (Table 4) bone deposition doubled in the last 50 days, closely paralleling 
the increase in spleen activity, but in the second series (Table 5) a return to initial 
concentration in bone was recorded between the 49th day maximum and the 101st 
day. We have no explanation for this discrepancy. 

Excretion of beryllium when given as the chloride began earlier and was faster 
than when given as the sulfate, although the total amount excreted was only slightly 
larger. No data on the effect of the carrier on chloride excretion are available. 

It has been pointed out above that when beryllium as the citrate was adminis- 
tered intramuscularly, subcutaneously, or intraperitoneally it was quickly mobilized 
from the site of injection. Only two animals were available for comparable data 
(Table 6). The rate and amount of excretion of the complexed beryllium were 


Differential Absorption Ratio 
2 1.77 0.41 
10.50 6.90 
| 
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strikingly different from the other two forms. Bone was the chief site of deposition 
whatever the mode of administering beryllium citrate. The liver, spleen, and kid- 
ney * were found to be variable and erratic sites. Schubert’s report * of high activ- 
ity in the pancreas following intraperitoneal injection was not known to us when 
these assays were done. 

The data on elimination of activity from the body following intravenous injec- 
tions of Be’ have been collected in the chart. Each value shown represents the activ- 
ity counted in that specific collection of combined urine and feces, adjusted for decay 
and calculated as percentage of the total recovered dose for a particular animal. The 
series of rats described above provided the requisite data. 


Be’ citrate 
- 
2 
Be’ 
a 30+ 
Be’SO, with carrier 
6 


10 20 30 40 50 
Time in days after intravenous injections of Be? 


Elimination of activity in series of rats following intravenous injection of Be? as the citrate, 
the sulfate, the chloride, and the sulfate with carrier. 


COMMENT 


The gross metabolism of beryllium may be interpreted in the light of certain cur- 
rent concepts. Ionized beryllium is a protoplasmic poison. The solubility of beryl- 
lium compounds as affected by body fluids and perhaps by the surface properties of 
the beryllium particle determines the extent of damaged tissue. Since beryllium 
is precipitated as an insoluble hydroxide from dilute inorganic solutions at a pH 
of about 5.7, it appears most unlikely that BeSO, or BeCls can exist as soluble com- 
pounds in the blood stream. Aldridge ™ believes that when a soluble beryllium com- 
pound is injected into the blood stream the greater part becomes bound to blood 
protein which has an affinity for beryllium. The size of the resulting colloidal aggre- 
gates could determine their rate of clearance from the blood stream and their sites of 
deposition. Colloids of large size are cleared rapidly from the blood and deposited 
mainly in the liver and spleen (Be7SO,). With decreasing size, the colloidal parti- 
cles disappear more slowly from the blood and are deposited mainly in the bone 


5. Underwood, A. L.; Neuman, W. F., and Rouser, G. L.: Studies on Renal Excretion of 
Beryllium, Proc. Soc. Exper. Biol. & Med. 79:97, 1952. 
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marrow and spleen (Be'Clz).6 When beryllium is introduced into the blood stream 
as an already complexed form, e. g., citrate, it is rapidly excreted and deposited 
chiefly in bone. 

These concepts afford a possible interpretation of the observed differences in 
distribution among the three chemical forms of beryllium. Data on the relative 
sizes of the colloidal particles formed in the blood stream are completely lacking, 
however. 

SUMMARY 


The distribution and retention in the rat of tracer amounts of carrier-free radio- 
beryllium following intramuscular and intravenous injections of Be’ as the sulfate, 
the chloride, and the citrate were studied. 

Intramuscularly injected Be*Cl. was found to be practically completely immo- 
bilized, Be*SO, only slightly less so, while Be* citrate was freely mobilized from 
the site of injection. 

The distributional pattern, as shown by assays of organs and tissues, was dif- 
ferent in animals killed at intervals following intravenous injections of Be? as the 
sulfate, the chloride, or the citrate. . 

It is suggested that these differences in the behavior of the several chemical 
forms injected is a colloidal particle-size phenomenon. 


6. Dobson, E. L.; Gofman, J. W.; Jones, H. B.; Keely, L. S., and Walker, L. A.: Studies 
with Colloids Containing Radioisotopes of Yttrium, Zirconium, Columbium, and Lanthanum: 
The Controlled Selective Localization of Radioisotopes of Yttrium, Zirconium, and Columbium 
in the Bone Marrow, Liver, and Spleen, J. Lab. & Clin. Med. 34:305, 1949. 


DESIGN OF A NEW FIVE-STAGE CASCADE IMPACTOR 


JAMES D. WILCOX, B.S. 
ARMY CHEMICAL CENTER, MD. 


O DETERMINE the size-distribution of particles in any heterogeneous cloud, 

a size-graded sampling method is desirable. Also to be desired is a minimum 
amount of physical strain on the particles as they are collected. The cascade impac- 
tor, first developed and described in detail by May,’ is particularly suited to these 
requirements. It size-grades particles in a manner suitable for analysis with light 
and/or electron microscopes and also collects the larger particles present (these 
being the most likely to shatter) at low velocities. The predominant disadvantage 
of the impactor is that it is not an absolute instrument. Below a certain size, depend- 
ing on ‘the geometry of the last jet and the physical properties of the particle 
involved, the probability of collection decreases in a rather complex manner (but 
presumably monotonic with respect to particle size). Since the impactor is to sample 
efficiently an extended particle size-range (0.2 to 100n), five stages were considered 
necessary for suitable size-grading. 

The performance of a jet in the cascade impactor is determined by the effects 
of the previous stages and the flow rate through it as well as by its own physical 
characteristics ; thus, the instrument must be designed as a unit, each stage being 
compatible with both the preceding and the following ones. The effectiveness of 
each stage and, therefore, of the complete instrument will vary with the flow rate, 
and it is thus necessary to maintain a suitable, constant flow rate. 

Narrower jets will impinge smaller particles efficiently, and one might readily 
assume that the narrowest possible jet should be used for the fifth stage. However, 
supersonic flow cannot be obtained in a jet of this type. Thus, the flow rate cannot 
exceed a maximum value obtained when sonic velocity is reached in the smallest jet. 
In actual practice, this feature was used to control the flow rate in the cascade 
impactor. If a narrower jet had been used, the flow rate would have been reduced 
correspondingly and would have thereby reduced the sampling volume. 


THEORY OF IMPACTION 


A theory of impaction is necessarily based on the trajectories of small particles 
in a moving fluid, and extensive studies of the many factors affecting particle trajec- 


Mr. Wilcox is with the Chemical and Radiological Laboratories of the Chemical Corps, 
United States Army. 


1. May, K. R.: The Cascade Impactor, J. Scient. Instrum. 22:187, 1945. 
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tories have been made.? An approximate theory of impaction by Baurmash and 
associates *4 is quite flexible, allowing immediate comparison of the efficiencies of 
various jet widths and velocities. Since this theory was used in the design of this 
impactor, the theory is developed in brief below. 

For a jet of width w, a stream flowing through it will be constricted to a mini- 
mum thickness, say 2d, at the vena contracta where 2d = w, depending on the 
velocity of the stream. If then the stream strikes a plane surface, we may consider 
each half of the stream to make a 90° turn. For a streamline of radius, r, a particle 
with a velocity, v, will have a path length in turn of 75, a time in turn of T = — 
and a centrifugal force, F, =~, m being the mass of the particle. Assuming the 
particles obey Stokes’s law,* 

2 pa*v 

9” 
where |’ is the radial velocity, p the density, and a the radius of the particle ; » is the 
viscosity of the gas. To find the radial distance S traversed by a particle in the turn, 


mi? 
Fr = 6xnaV or V= 


By equating the distance traveled (S) to the maximum distance a particle might 
have to travel to cross the stream (d), we obtain the minimum size which will be 
efficiently removed thus 


on 


Expressed as the minimum particle diameter, equation (1) becomes 

Duis = 
In practice, graphs for different p were made, using three coordinate plots of D 
min., d, and v, thus facilitating comparison of the three variables. Figure 1 is a 
reproduction of one of these graphs. 

The efficiencies predicted by the theory have been checked against the calibration 
data for several impactors and have been found to be in good agreement, particu- 
larly for low velocities and large particles. For a high-velocity, narrow jet, such as 
is used for the fifth stage, the theory is at best semiquantitative. There are several 
questions concerning the use of Stokes’s law in the lower size range; in particular, 
the particles are of the same order of magnitude as the mean free path of the mole- 
cules of the gas, and the empirical formula expressed as 


6mrnaV 
1 + L/a(A + Be — ca/L) 
where L is the mean free path and 4, B, and ¢ are constants, has been found to fit 
the data that have been obtained in this region.‘ It may be noted that this particular 
factor would improve the predicted efficiency of a given jet. 

2. (a) May.! (b) Johnstone, H. F., and Roberts, M. H.: Deposition of Aerosol Particles 
from Moving Gas Streams, Indust. & Engin. Chem. 41:2417, 1949. (c) Lapple. C. E.. and 
Shepherd, C. B.: Calculation of Particle Trajectories, ibid. 32:605, 1940. (d) Baurmash, L.; 
Curtis, L.; Bryan, F. A., and Cassen, B.: Development of Continuous Jet Impaction Method for 
Determining Air-Borne Contaminants, Contract AT-04-1-GEN-12, Atomic Energy Project, 
University of California at Los Angeles, 1949. 

3. Page, L.: Introduction to Theoretical Physics, New York, D. Van Nostrand Company, 
Inc., 1936. 

4. Milliken, R. A.: The General Law of Fall of a Small Spherical Body Through a Gas, and 
Its Bearing upon the Nature of Molecular Reflection from Surfaces, Phys. Rev. 22:1, 1923. 
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SLIT WIDTH (M.M.) 


DIAMETER (MICRONS) OF THE SMALLEST SIZE EFFICIENTLY REMOVED 


VELOCITY THROUGH SLIT 


Fig. 1—Coordinate plot comparing particle size, velocity, and slit width relations (density of 
particle = 1). 


TABLE 1—Comparison of Values Obtained by May, Johnstone, and Casella Impactors 


Smallest Size Efficiently 
Jet Jet Velocity at Removed, « 
Length, Width, Orifice, pao 
Mm. Mm. Om./See. Caleulated Experimental 
May Impactor ? 
19.0 6.5 2.20 K 102 21.0 19.0 
14.0 2.0 1.02 X 108 5.1 
14.0 1.0 2.04 « 108 2.6 
14.0 0.6 3.04 « 108 
Johnstone Impactor 2” 
9.0 1.10 2.66 103 
8.0 0.64 5.10 & 108 
8.6 0.50 5.70 & 108 
6.0 0.25 .74 X 104 
MSA-Casella Impactor 
19.0 6.5 
14.0 2.0 
14.0 0.75 
14.0 0.27 


RAN 
S = we | 
| 
SSS SS 
| 
Jet 
No. 
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DESIGN AND EFFICIENCY CONSIDERATIONS 


The theories, designs, and data available were seriously studied, and all useful 
information was evaluated.’ The theory of impaction used has been treated in the 
previous section, and equation (1) was obtained. To check the validity of this for- 


Fig. 2.—Five jets of new cascade impactor in order, showing slit size relationships and jet 
design. 


Fig. 3.—Assembled five-stage cascade impactor. 


5. (a) Baurmash.24 (b) Johnstone, H. F.: High Velocity Impactor for Sampling Aerosols : 
Memorandum Report, Urbana, III., University of Illinois Press, March 15, 1949. (c) Casella, 
C. F.: Cascade Impactor, Leaflet 725, London, Regent House. (d) Sonkin, L. S.: A Modified 
Cascade Impactor: A Device for Sampling and Sizing Aerosols of Particles Below One Micron 
in Diameter, J. Indust. Hyg. & Toxicol. 28:269, 1946. (¢) Laskin, S.: Toxicity Following In- 
halation, the Modified Cascade Impactors, in Pharmacology and Toxicology of Uranium 


Compounds, edited by C. Voegtlin and H. C. Hodge, New York, McGraw-Hill Book Company, 
Inc., 1949, Vol. 1, p. 483. 
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mula, the experimental values obtained by May,’ Johnstone,*” and Casella ** were 
compared with those predicted by theory. The results, as shown in Table 1, were 
in excellent agreement. To facilitate further use of the equation, a three coordinate 
plot of the type mentioned under the theory of impaction was constructed for p = 1.0 
and 7 = 1.83 « 10* poise. Figure 1 is a reproduction of this plot. 

The Laskin impactor ** was found to be the most sturdy impactor available, and 
since it was designed so that jets could readily be interchanged and/or added, it 
was decided to modify the Laskin model to fit the immediate problem. After some 
consideration the first, second, and fourth jets of the Laskin impactor were used 
for the first, second, and third jets of the new model, and two new jets were 
designed. 

The fourth and fifth jets were designed commensurate with the first three jets 
and with the general requirements. Figure 2 shows the five jets in order, while 


Tasi_e 2.—Calculated Jet Efficiencies of Five-Stage Cascade Impactor 


Smallest Size Impacted 


Jet Jet Velocity at Efficiently, u 
Length, Width, Orifice, (HY 
Jet No. Mm. Mm. Cm./Sec. =1 e=—75 
13.90 5.30 2.83 102 18.0 11.0 74 6.2 
14.35 1.38 1.05 108 42 2.84 1.98 1.56 
13.85 0.575 2.62 108 1.77 1.37 0.84 0.63 
9.15 0.395 5.76 X 108 0.95 0.65 0.47 0.347 
4.05 0.290 1.77 10* 0.47 0.32 0.224 0.168 


Tas_e 3.—Corrected Jet Efficiencies of Five-Stage Cascade Impactor 


Size Impacted Efficiently, «7 


Jet No. 


Figure 3 is a picture of the assembled impactor. An experimental model was con- 

structed, and with slides in place the maximum flow rate was found to be 12.6 liters 
per minute; the calculated size efficiently removed for different densities is shown 
in Table 2. 

For the smallest size impacted efficiently, figures were obtained using equation 
(1) and assuming that 2d = w, where w is the width of the jet, and that v = veloc- 
ity at the orifice. This is equivalent to disregarding the effect of the vena con- 
tracta; although it may be reasonable for the large, low-velocity jets, it certainly is 
untenable for the fifth jet. As a first order correction, the following is suggested. 
It may be noted that the first two jets are skewed, supposedly inducing unilateral 
flow. This indicates that d in equation (1) should be replaced by w (viz., some par- 
ticles have to cross the entire width of the stream) and thus that the values obtained 
for the first and second jets should be multiplied by \/2 = 1.414. If it is assumed 
that the difference between jet width and vena contracta is small (say 20 to 30%) 


| 
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in the third and fourth jets and further that this difference is compensated for by 
slipping (of the air by the particles), then these jets need no correction. The vena 
contracta is known for the fifth jet from flow measurement to be approximately one- 
half of the actual jet width. If the twofold increase in velocity between the jet and 
the vena contracta is counterbalanced by slipping of the type just mentioned, the 
relation 4d —w remains where 2d —w has been assumed. Thus the values 
obtained for the fifth jet should be divided by 2. (Some experimental vindication 
of this procedure may be noted in the results obtained with the fourth stage of the 
Johnstone high velocity impactor * discussed above.) With the use of the correc- 
tions just enumerated, the efficiency of the five-stage cascade impactor is shown in 


Table 3. 


7) 


ASSEMBLED SAMPLING SLIDE | 


Fig. 4.—Slide assembly of cascade impactor used in collecting sample directly on a thin film 
for electron microscope examination. 


Theory and practical experience indicated that the samples obtained with this 
instrument could not be analyzed completely with a light microscope. Also, the 
previous treatment of efficiency, which indicated the size of particle that would be 
impacted, did not indicate that the particle would adhere to the slide. In connection 
with these two problems, extensive tests on a variety of slides were conducted, 
including plain glass slides, plain plastic slides, slides coated with tacky films, and 
slides with electron microscope specimen screens set in recesses.° An equal number 
of methods of analysis were investigated. Although several methods offered inter- 
esting laboratory possibilities, little deviation in results was found. A slide assembly 
quite suited to field testing was developed. Figure 4 is a photograph of the unas- 
sembled and complete slide assembly. 


6. Wilcox, J. D., and Van Antwerp, W. R.: A New Sampling Technique, Particle Size 
Distribution by Combined Use of the Optical and Electron Microscope, Interim Report 70, 


Chemical and Radiological Laboratories, Army Chemical Center, Md., February, 1952. 
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SUMMARY 


Samples of several types of heterogeneous clouds have been obtained using the 
five-stage cascade impactor, and the samples were size-graded very effectively. 
Samples containing a considerable variation in density as well as in particle size 
have been studied successfully, although the size-grading is not as effective as it is 
for samples of uniform density. 

Samples with a standard geometric deviation as high as 6 have been analyzed, 
and in general the method has consistently shown samples to be more heterogeneous 
than would be predicted by other methods. Since the inherent errors (some loss of 
largest and smallest particles ) involved in using the instrument should tend to create 
an artificial homogeneity, it is presumed that the method has some merit in the anal- 
ysis of heterogeneous samples. 


Dr. Leo Finklestein and Mr. W. R. Van Antwerp assisted with this work and have shown 
continued personal interest in it. 
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CHOLINESTERASE RESPONSE AND SYMPTOMATOLOGY FROM 
EXPOSURE TO ORGANIC PHOSPHORUS INSECTICIDES 


W. TAYLOR SUMERFORD, Ph.D. 
WENATCHEE, WASH. 
WAYLAND J. HAYES Jr., M.D., Ph.D. 
SAVANNAH, GA. 

J. MONTE JOHNSTON, M.D. 
KENNETH WALKER, B.S. 

AND 
JANET SPILLANE, B.S. 
WENATCHEE, WASH. 


eo WASH., is the center of extensive orchards. These are 
dependent on irrigation, and for topographical reasons only a limited amount 
of land can be irrigated. These and other factors place an unusual premium on the 
maximum production per acre of high-quality fruit. To obtain this production it 
has long been necessary for orchardists in the area to use pesticides extensively. 

The introduction of the organic phosphorus insecticides brought new problems. 
During the 1950 season two young children died in Wenatchee, and although their 
unrelated deaths were ascribed to unknown causes, poisoning was suspected. Poison- 
ing was suspected also in the death of one man and in the illnesses of a young woman 
and of two children. The Public Health Service, at the request of the State Health 
Department, cooperated in an investigation. No final conclusion regarding the cause 
of death of the children or of the man could be reached. It was shown that, with 
the possible exception of the man, the persons who were ill in any degree either had 
no known exposure or their exposure had been minimal. However, it was not known 
at the time whether minimal exposure could lead to death. This and other unanswered 
questions suggested the need of a more extensive investigation. 

Since this study was begun, other similar work has been reported. The most 
closely related in subject matter is the paper by Kay and his collaborators ' who 
studied orchardists using organic phosphorus insecticides in Quebec. The same 


authors presented a useful review of the literature regarding the effects of agricul- 
tural and industrial exposure. 


MATERIALS AND METHODS 


The present report covers studies which were carried out during the year 1951. A total of 
258 persons were studied, and of these 246 contributed one or more blood samples. Eight 


From the Communicable Disease Center, Public Health Service, United States Department 
of Health, Education, and Welfare, Atlanta. 


Pharmacologist (Dr. Sumerford) ; Senior Surgeon (Dr. Hayes); Senior Assistant Surgeon 
(R) (Dr. Johnston) ; Chemist (Mr. Walker), and Junior Assistant Sanitarian (R) (Miss 
Spillane). 

1. Kay, K.; Monkman, L.; Windish, J. P.; Doherty, T.; Pare, J., and Racicot, C.: Para- 
thion Exposure and Cholinesterase Response of Quebec Apple Growers, A. M. A. Arch. Indust. 
Hyg. 6:252, 1952. 
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hundred five samples of red blood cells and 802 samples of plasma were analyzed for their 
cholinesterase content. Determinations were made by the electrometric method of Michel.? 

The persons studied were divided into eight groups. Three of these groups, mixing-plant 
personnel (MPP), commercial applicators (CA), and part-time applicators (PTA), had 
extensive occupational exposure. Two other groups, workers in orchards (WO) and the group 
composed of fieldmen, warehousemen, and miscellaneous workers (FWM), were known to have 
definite, though often minimal or irregular, occupational exposure. The sixth group was consti- 
tuted of residents living near orchards (RNO) who had no known occupational connection 
with sprays or dusts containing organic phosphorus insecticides. Residents within 500 ft. of 
an orchard were said to be “near,” but actually most of the subjects in this group lived in 
orchards with trees on two or three sides of the house. The seventh group included residents 
in the Wenatchee area living far from orchards (RFO) so that they had no demonstrated 
contact with insecticides; yet, the possibility of a minimal exposure could not be excluded. 
Finally, the eighth group included persons living completely outside the fruit-growing area 
(ROA) ; it was concluded after appropriate questioning that these persons had no opportunity 
for exposure. 

Of the 258 persons studied, 223 were studied in sufficient detail to have their symptomatology 
considered in this report. The subjects were questioned in regard to a list of 110 symptoms 
arranged as a systems review. The list, though limited, was selected to cover illnesses in general 
and was purposely not restricted in any way to the disorders known to be associated with 
organic phosphorus insecticides. Usually the health of the person was investigated, and a 
blood sample was taken at the same time for cholinesterase determination. 

Persons working in the apple industry in the Wenatchee area have greater exposure to 
parathion * than to tetraethylpyrophosphate, especially during the early part of the spray season.* 
Even so, it has not been possible in many case histories to distinguish exposure to parathion 
from exposure to tetraethylpyrophosphate, and no effort is made in the report to separate the 
effects of these two organic phosphorus insecticides except in special instances. 

By the same token, it has not been possible to distinguish between the effects of sprays and 
dust. Sprays were generally made up from water-wettable powder, and those who prepared 
the sprays received their most concentrated exposure from this powder. Furthermore, mixing- 
plant personnel and the pilots and aircraft loaders among the commercial applicators were 
exposed to a higher proportion of dust than the other groups, but it was not possible to deter- 
mine whether the greater effects which they generally showed were caused by their greater 
exposure to dust or merely by their greater exposure to different formulations. 


RESULTS 


Cholinesterase Values —Table 1 summarizes all the observations made on cho- 
linesterase values during 1951. The Table is divided into four portions, representing 
the preexposure, exposure, recovery, and postrecovery periods during which blood 
samples were taken. This distinction between periods was made individually for 
each sample and was based on the best information which could be obtained regard- 
ing the exposure to insecticides of the person who contributed the sample. 

The preexposure values given in the Table represent within the limits of the 
experiment “normal” values for different occupational groups. Each sample on 
which these values are based was taken before the individual person had any known 
exposure to an organic phosphorus insecticide during the year 1951. Furthermore, 
since the samples were taken almost entirely during the late spring just before the 
spray season, the persons from whom they were taken had had a maximum period 


2. Michel, H. O.: An Electrometric Method for the Determination of Red Blood Cell and 
Plasma Cholinesterase Activity, J. Lab. & Clin. Med. 34:1564, 1949. 

3. O,O-diethyl O-p-nitrophenyl thiophosphate. 

4. Batchelor, G. S.: Survey of Insecticide Spray Practices Used in the Fruit Orchards of 
North Central Washington, A. M. A. Arch. Indust. Hyg., this issue, p. 399. 
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for recovery from any exposure which they might have experienced during the year 
1950. Samples from persons outside the area showed an average red cell cho- 
linesterase value of 0.72 and an average plasma cholinesterase value of 0.91. This 
may be compared with a range of 0.67 to 0.86, reported as average red cell values for 
the Michel method by different authors, and a range of 0.70 to 0.97, reported as 
average plasma values by the same authors in various published and unpublished 
reports. The results of these different authors have been summarized and analyzed 
in detail by Wolfsie and Winter.® 


TABLE 1.—Cholinesterase Values of Different Occupational and Check Groups as Related 
to Exposure to Organic Phosphorus Insecticides 


Red Blood Cells Plasma 
Exposure tional No.of No.of Std. Std. 
Period Group Persons Samples Range Mean Error Range Mean Error 

Preexposure MPP 2 2 0.73 to 0.91 0.82 0.09 0.89 to 1.03 0.96 0.07 
CA 12 12 0.70 to 0.94 0.79 0.02 0.70 to 1.07 0.88 0.04 

PTA 92 23 0.59 to 0.96 0.78 0.02 0.47 to 1.25 0.95 0.04 

wo | 21 O44 0.76 0.03 0.61 to 1.33 0.87 0.04 

FWM 5 5 0.59 to 0.83 0.75 0.06 0.69 to 1.03 0.89 0.07 

RNO 34 35 0.52 to 1.09 0.75 0.08 0.47 to 1.45 0.89 0.03 

ROA 15 28 0.61 to 0.79 0.72 0.02 0.59 to 1.25 0.91 0.04 

Exposure MPP 9 30 0.11 to 0.85 0.46 0.06 0.10 to 0.89 0.39 0.07 
CA 47 153 0.18 to 0.94 0.65 0.01 0.17 to 1.17 0.68 0.02 

PTA 63 170 0.09 to 0.97 0.69 0.02 0.08 to 1.25 0.70 0.01 

wo VW 78 0.40 to 0.89 O67 0.01 0.51 to 1.19 0.81 0.02 

FWM 16 31 0.63 to 0.91 0.74 0.01 0.40 to 1.08 0.73 0.02 

RNO 43 60 0.18 to 1.12 0.70 0.02 0.12 to 1.60 0.87 0.03 

RFO 3 3 0.69 to 0.74 0.72 0.01 0.63 to 0.91 0.80 0.09 

Recovery MPP 5 6 0.49 to 0.78 0.61 0.04 0.52 to 0.89 0.77 0.05 
CA 21 23 0.36 to 0.80 0.64 0.03 0.51 to 1.19 0.86 0.03 

PTA 15 33 0.18 to 0.86 0.52 0.03 0.17 to 0.99 0.60 0.03 

wo 8 9 0.60 to 0.54 0.71 0.08 0.66 to 1.20 0.89 0.06 

FWM 2 2 0.64 to 0.81 0.73 0.09 0.53 to 0.93 0.73 0.09 

RNO 4 a 0.60 to 1.02 0.77 0.09 0.74 to 1.65 1.06 0.19 

RFO 9g 16 0.68 to 0.85 0.74 0.02 0.64 to 1.01 0.386 0.03 

Postrecovery MPP 4 4* 0.62 to 0.88 0.75 0.05 0.54 to 0.94 0.78 0.12 
CA 18 31 0.47 to 0.74 0.68 0.02 0.72 to 1.14 0.91 0.02 

PTA 7 14 0.55 to 0.85 0.69 0.02 0.49 to 0.99 0.78 0.13 

wo 1 2 0.59 to 0.63 0.61 0.02 1.15 to 1.09 117 0.01 

FWM 4 5 0.67 to 0.86 0.75 0.02 0.63 to 1.13 0.84 0.09 

RNO 3 3 0.51 to 0.73 0.60 0.07 0.72 to 0.93 0.79 0.07 

RFO 2 2 0.69 to 0.73 0.71 0.02 0.87 to 1.06 0.67 0.10 


*Only three plasma values were available. 


The over-all average for all the preexposure values taken during 1951 in Wenat- 
chee was 0.77 for the red blood cells and 0.88 for the plasma. The lowest average 
value observed within any group in Wenatchee was 0.75 for the red cell cholin- 
esterase and 0.87 for the plasma cholinesterase. These values fall within the range 
of means reported for normal, completely unexposed persons. 

It is true that a few low values were observed in samples taken during the pre- 
exposure period. This fact is reflected in the ranges presented in Table 1. One 


5. Wolfsie, J. H., and Winter, G. D.: Statistical Analysis of Normal Human Red Blood 
Cell and Plasma Cholinesterase Activity Values, A. M. A. Arch. Indust. Hyg. 6:43, 1952. 
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value for red cell cholinesterase and two for plasma fell below 0.50. In the first 
instance, the red cell sample was the only one taken from the person during the 
year; the corresponding plasma value (1.03) was entirely normal. In the two 
instances involving low plasma values, one case was of a person who contributed 
only a single blood sample during the season; the red cell value was also reduced 
(0.52). The second case in which a very low plasma value was shown during the 
preexposure period was of an entirely different sort. The subject contributed two 
blood samples in May, one in June, and one in September. In each instance the 
erythrocyte cholinesterase value (0.85 to 0.93) was normal and slightly above the 
average ; the plasma values (0.47 to 0.55) were consistently low. No attempt can 
be made to explain the three low cholinesterase values just mentioned. However, 
it appears likely that an explanation should be sought in the situation surrounding 
each individual sample rather than in the preconceived idea that persons in the 
Wenatchee area failed to recover normal cholinesterase levels from one season to 
another. 

Examination of that portion of Table 1 which deals with exposure indicates that 
at least some persons in all three groups known to have definite and consistent 
exposure to organic phosphorus insecticides showed marked depletion of their cho- 
linesterase values during the spray season. The exposure of mixing-plant personnel 
was more nearly uniform than the exposure of other groups and was so great that 
the average exposure period values were 0.46 for red blood cell cholinesterase and 
0.39 for plasma cholinesterase. These average values, it will be seen, are about equal 
to or lower than the extreme low values for the total population observed during 
the preexposure period. The average cholinesterase values for commercial appli- 
cators and part-time applicators showed smaller but significant depletion. The 
values for fieldmen, warehousemen, and miscellaneous workers and for other work- 
ers in orchards showed a depletion which was so small that its significance cannot 
be evaluated at this time. The average for residents living near orchards showed a 
very slight depletion due entirely to low values for two cases. These cases involved 
two children who, through gross carelessness, were allowed to play with bags from 
which water-wettable parathion powder had been partially emptied. One of the boys 
became violently ill but recovered; the other, presumably less exposed, did not 
become sick. Their cases have been described elsewhere in detail.° When these two 
cases are omitted, the range of cholinesterase values for the group becomes 0.59 to 
1.12 for the erythrocytes and 0.47 to 1.60 for the plasma. The average values for 
the red cells and the plasma are increased to 0.71 and 0.89, respectively. All these 
values are within the normal limits. Persons living far from orchards who had no 
known contact and no obvious potential contact with organic phosphorus insecticides 
showed a negligible depletion of cholinesterase as compared with average normal 
values. 

It is worthy of note that the lowest cholinesterase values observed were obtained 
from a part-time applicator (Case 15-51-B-215) whose near fatal illness is described 
in some detail below. Instances of this type, as well as other kinds of accidents 
encountered in the study ® or reported by other authors, serve as a warning that 
no interpretation of the toxicity of the organic phosphorus insecticides can be accurate 
without taking the elements of carelessness and human error into account. The 


6. Johnston, J. M.: Parathion Poisoning in Children, J. Pediat. 42:286, 1953. 
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figures clearly show that the average cholinesterase values of the persons receiving 
the greatest average day-to-day exposure were lower than the average values of 
other groups. In spite of this, the only fatal and near-fatal cases which were found 
were associated not with long-standing exposure but with gross carelessness. 

Most of the workers studied used some protective clothing, especially when their 
exposure was greatest. The use of complete protective clothing was very uncommon, 
though, and this fact must be taken into account in evaluating what is meant by gross 
carelessness. 

Another method for estimating the effect of exposure is to measure the maximum 
depletion of cholinesterase shown during the year. Information of this kind is shown 
in Table 2 for 56 persons studied during 1951 who provided a blood sample during 
the preexposure period and at least one other sample during the exposure period. 
The lowest red blood cell and corresponding plasma cholinesterase value shown by 
each person during his exposure period was subtracted from the appropriate value 
for the preexposure period. In certain instances, the lowest value during the exposure 
period was higher than that for the preexposure period. This is indicated in the 


Taste 2—Maximum Change in Cholinesterase Values of Different Occupational 
and Check Groups * 


Maximum Change in Cholinesterase Values (A pH/ Hr.) 
Red Blood Cells 
tional No. of Std. 
Group Persons Range Mean Error Range Mean 
CA —0.06 to 0.27 —0.19 0.08 +0.01 to —0.33 —0.12 
+0.01 to —0.17 4). +0.13 to —0.48 
+0.03 to —0.32 +0.12 to —0.31 —).05 
+0.04 to —0.08 +0.07 to —0.26 —0.05 
+0.33 to —).30 —0.01 


Plasma 


positive. 
t+ Only 20 persons could be evaluated for erythrocyte values. 


Table by a plus sign in front of the appropriate figures. In every instance these 
increases were quite small, and they undoubtedly represent a biological variation 
rather than any effect of chemicals. The changes recorded in the Table were not 
dramatic even for commercial applicators and part-time applicators, but it must be 
recalled that this Table is limited to those persons whom it was possible to follow 
over a period of time. The Table automatically excludes those persons who were 
seriously poisoned (for example, Case 15-51-B-215) and who came to a physician's 
attention only after they had become ill and as a direct result of the illness. However, 


Table 2 does serve to show that, on the average, significant changes in cholinesterase 
values were restricted to those occupational groups with known exposure to the 
organic phosphorus insecticides. It does appear that some persons living near 
orchards experienced a statistically significant, though not dangerous, depletion of 
their cholinesterase values during the spray season. However, as is evident from 


Table 1 and Chart 1, only a few values were depressed beyond the range which is 
thought to represent normal biological variation. 

Inspection of the portions of Table 1 dealing with the recovery and postrecovery 
periods indicates that any failure of recovery which may be indicated was small. 


Std. 
Error 
0.04 
0.03 
0.04 
0.03 
0.02 
* These values were determined by subtracting the lowest value for each person during the exposure 
period from his preexposure value. When a decrease occurred, the change was counted negative. When the 
cholinesterase value increased, even though there had been a potential exposure, the change was counted 


(Q pH/HR) 
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The average values which are low were derived in each instance from a small num- 
ber of samples and probably represent no significant deviation from normal. Any 
failure of complete recovery undoubtedy is explained by the known slowness in the 
regeneration of cholinesterase, especially in the red blood cells. That recovery is 
eventually complete is indicated by Chart 1. In this Chart the observed red cell cho- 
linesterase values are plotted against time for mixing-plant personnel and for resi- 
dents living near orchards. In plotting the points, no account has been taken of 
the personal exposure history of the persons involved. The observed values were 
merely plotted against the date on which each sample was taken. This graph serves 
to show that the depletion of red cell cholinesterase among mixing-plant personnel 
was a gradual process and that recovery was likewise gradual. The depletion at the 
middle of August was striking and essentially uniform. The highest value for red cell 
cholinesterase observed in five workers sampled on Aug. 14 was 0.34; the lowest 
value was 0.11. In contrast to the trend among mixing-plant personnel, no distinct 
trend toward depletion could be observed in the cholinesterase values of persons 


sprar season 

RESIDENTS NEAR ORCHARD 
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Chart 1—Graph showing red cell cholinesterase values for mixing-plant personnel and 
residents living near orchards. The curves represent approximate trends. The extent of the 
organic phosphorus insecticide spray season is indicated. The two very low values observed in 
residents living near orchards during October were taken from one person who had been acci- 
dentally and rather severely poisoned. 


who resided near orchards but who had no known occupational contact with organic 
phosphorus insecticides. This is emphasized by the fact that the two very low values 
observed for residents living near orchards during October were taken from one 
person who had been accidentally and rather severely poisoned. 
Symptomatology.—In reviewing the data, the 59 symptoms which were recorded 
one or more times were tabulated according to occupational groups and exposure 
periods. Some of these symptoms were associated with hypertrophy of the prostate, 
presbyopia, stomach ulcer, and a number of other established diagnoses in a few of 
the subjects. The original tabulation served to confirm the lack of any correlation 
between this class of symptoms and exposure to organic phosphorus insecticides, and 
they were omitted from the itemized portion of Table 3 as presented. They are 
included, however, among the “total number of illnesses’’ and are thus reflected in 
the “percentage of persons with illness,” as recorded in that Table. Under the 
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circumstances, however, the tabulation based on total illness only serves to show 
that during each exposure period the various occupational groups were questioned 
in sufficient detail to reveal complaints in a high proportion of the subjects. The 
distribution of illness, without further classification, gives little or no hint of the 
effect of exposure. 


For the purpose of further analysis, 23 of the symptoms from the complete list 
were combined under 16 headings. The selection was based on the following: (1) 
inclusion of symptoms with known or suspected association with intoxication; (2) 
exclusion of signs, such as convulsion or coma, encountered only in serious poison- 
ing, and (3) exclusion of certain signs or symptoms, such as dermatitis, which appear 
not to represent a systemic effect even when they do seem to be the result of exposure 
to organic phosphorus insecticides. The selected symptoms are listed in the column 
heads of Table 3. When the percentages of observed illnesses involving at least one 
of these symptoms were tabulated, they showed a random distribution in regard to 
the exposure periods and the occupational groups. However, when those illnesses 
involving myosis or at least three of the other selected symptoms were tabulated, the 
picture was entirely different. No such illness was encountered during the pre- 
exposure or the postrecovery period, and the single instance during the recovery 
period is adequately explained by the fact that the subject was no longer exposed 
but was still suffering from poisoning. In the case of the exposure period, on the 
contrary, at least a part of all the illnesses of each occupational group during this 
period was illness of this particular character. There is, then, strong evidence that 
illness characterized by myosis or by any three of the selected symptoms was 
increased in the definitely exposed groups during the period of their exposure. A 
few instances of obvious intoxication were included. Review of the individual cases 
revealed that these instances of obvious intoxication and most of the characteristic 
mild illnesses also bore a definite and convincing relationship to exposure. This was 
true even though, in general, it was impossible to distinguish the individual grouping 
of symptoms which these 38 illnesses demonstrated from groupings which might 
occur in the total absence of exposure to organic phosphorus insecticides. Therefore, 
the absence of a small proportion of “characteristic” illnesses during periods when 
there was no exposure must be regarded as accidental. On the contrary, it is very 
likely that some illnesses encountered in this investigation were the direct result of 
exposure, but they failed to meet the arbitrary criteria mentioned above which were 
established merely for the purpose of study. For example, of the 103 illnesses encoun- 
tered during the exposure period, 65 were characterized by headache, 29 by nausea, 
and 26 by weakness or fatigue. Only 3 instances of headache, 3 of nausea, and 2 of 
weakness and fatigue were encountered among 40 illnesses found during periods of 
nonexposure. Even of this small number, one headache, two instances of nausea, 
and one instance of weakness or fatigue occurred during the recovery period in 
persons no longer exposed to insecticides but still suffering from recognized poison- 
ing. 

Viewed another way, it was possible to account completely for 31 (78%) of the 
40 illnesses encountered during periods of nonexposure without the use of the diag- 
nosis of intoxication; with the use of the same criteria, it was possible to account 
for only 10 (10% ) of the 103 illnesses encountered during the exposure period. For 
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example, abdominal pain associated with diagnosed peptic ulcer was considered 
“accounted for,” but abdominal pain not associated with this or some other adequate 
cause was considered “unaccounted for.”’ 

Aithough, as already stated, the relationship between exposure and disease (both 
mild and severe) is considered significant, the method by which the data were gath- 
ered and particularly the small total number of illnesses which were available for 
analysis make it unwise to ascribe much significance to the exact percentages of 
illness which were recorded. Furthermore, although the statistical evidence for an 
increased incidence of characteristic illness was confirmed by clinical judgment of 
most of the individual cases of mixing-plant personnel, commercial applicators, and 
others with significant exposure, this is not true of the residents living near orchards 
who did not experience gross, accidental exposure. The number of illnesses thought 
to resemble mild poisoning in residents near orchards was small, and these few 
illnesses did not present a clear and convincing relationship to exposure. The statisti- 
cal evidence for an increase in mild disease in residents near orchards resulting from 
their exposure to organic phosphorus insecticides must therefore be regarded as 
inconclusive. Of course, it is obvious that the risk of accidental poisoning is greater 
in homes located in orchards than in other homes, because there is a greater chance 
of gross contamination. Instances in which children have found containers of con- 
centrate left near the house illustrate this point. 

The morbidity in different occupational groups induced by exposure to the 
organic phosphorus insecticides may be determined later by an epidemiological sur- 
vey. Such a survey would involve the taking of blood samples in only special 
instances. The drawing of blood under field conditions for a large number of 
samples occupies a surprising amount of the physician’s time; more important, it 
serves to limit the number of volunteers available for long-time study. 

Most of the workers who suffered mild illness as the result of exposure con- 
tinued work. Examples occurred of definite symptomatic improvement in the face 
of continued exposure. In some instances but not in all, this improvement was con- 
ditioned by the adoption of protective clothing which consequently led to reduced 
exposure. A few workers sought other employment as the direct result of illness. 
This suggested but in no way proved that some variation in susceptibility existed 
and that the more susceptible persons tended to select work which involved no 
exposure to insecticides. 

In the 38 illnesses during the exposure period which involved myosis or at least 
three of the other selected symptoms, the different symptoms occurred the following 
number of times: headache, 29; nausea, 21 ; weakness or fatigue, 19; pain or tight- 
ness in the chest, 17; abdominal pain, 13; vertigo, fainting, or incoordination, 13; 
vomiting, 11; nervousness, drowsiness, or insomnia, 9; sweating, 9; cough or 
expectoration, 9; disturbance of vision, 9; loss of appetite, 8; shortness of breath, 8; 
nasal discharge including postnasal drip, 6; myosis, 5, and wheeze, 5. In four of 
the five instances of myosis, at least three other selected symptoms were also present. 
The same 38 illnesses mentioned above also involved certain other symptoms pos- 
sibly related to poisoning, as follows: fever, 6; weight loss, 5; muscle pain, 4; twitch- 
ing, paresthesia, change in the sensation of taste, and nosebleed, 3 each; loss of 
ability to concentrate, heart consciousness, food intolerance, gas, and chills, 2 each, 
and photophobia and diarrhea, 1 each. A few of the same patients also wore glasses, 
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had masses or glands, or suffered from hemorrhoids—all situations obviously unre- 
lated to possible poisoning. Of the six instances of fever, three appeared to be 
accounted for by intercurrent infection, but the cause was not determined in the 
others. Gas and food intolerance, although listed above, appeared to be related to 
preexisting chronic disease. 

Only five instances of myosis were observed, although it is possible that myosis 
was present at the time of illness in some other subjects. In one case myosis was 
the only sign or symptom present, and difficulty in vision was not noted. Of four 
persons with myosis and other symptoms, one did not complain of disturbance of 
vision ; the other three complained of some visual disturbance, and one, a pilot, com- 
plained specifically of photophobia, difficulty in judging distances, and diplopia, the 
ceiling of a room appearing to this man to be very much higher than it actually was. 
In one instance, a pilot complained of visual disturbance resulting from exposure 
but at a time when he showed no myosis. He stated that even in bright sunlight his 
environment appeared “as if it were dusk.” He had particular difficulty in the eve- 
ning. He attributed the effect to tetraethylpyrophosphate and not to parathion. It 
appears from this and from later observations that visual disturbance from organic 
phosphorus insecticides may have a complex physiological basis and cannot be judged 
or predicted dependably from objective examination of the pupil. Workers com- 
monly held the opinion that tetraethylpyrophosphate was much more likely to cause 
visual disturbance than parathion. Although the workers were exposed to both 
compounds, and there was no opportuity for a controlled experiment, there was 
no reason to doubt the judgment of the men themselves. . 

Four persons under study complained of dermatitis. Of the four, two had known 
exposure. One of them suffered an erythema of the hands and face after extensive 
exposure. The relationship appeared clear-cut. Another patient had a chronic, inter- 
mittent, eczematous dermatitis which he thought was due to exposure. He admitted 
during hospitalization that several of his other difficulties began when his private 
physician started giving him inoculations of liver extract, a material which is fre- 
quently sensitizing. Pathological findings in a skin biopsy were reported consistent 
with colloid degeneration. Although it was not possible to determine absolutely the 
cause of the dermatitis, there appeared to be little reason to incriminate organic 
phosphorus insecticides. 

Two subjects complained of dermatitis without any known exposure. One had 
a recognized case of fungus infection. The case of the other could not be diagnosed 
with certainty, but insecticides appeared a very unlikely etiology, because there was 
no known exposure and the eczema continued for weeks after insecticide applica- 
tions were discontinued in the autumn throughout the whole area. 


Relationship of Symptomatology and Cholinesterase Level—In Table 4 are 
presented the cholinesterase values of blood samples taken near the time of illness 
from persons exhibiting myosis and/or any three of the selected symptoms of organic 
phosphorus insecticide poisoning. It may be seen that the average values for the 
different occupational groups were, with two exceptions, lower than the correspond- 
ing values in Table 1. On the average, the subjects who suffered probable poisoning 
did so when their cholinesterase values had already undergone the greater part of 
the depression which they ultimately showed. Also, as one would expect, the ranges 
indicate that characteristic illness was encountered in the face of very low cho- 
linesterase values. 
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What is of greater interest, because it has not been demonstrated adequately 
before, is that, on the average, the characteristic illness occurred in the presence of 
cholinesterase values which fall within the range of normal. Taken individually, 
many of the values could not be surely distinguished from normal even though, when 
presented as groups, the averages were subnormal. Where a direct comparison was 
possible, persons with even mild symptoms were found to show a decrease in cho- 
linesterase values at the time of illness, as contrasted with their individual pre- 
exposure values. However, it is clearly demonstrated that the mere fact that a 
cholinesterase value is within the normal range cannot be used to exclude the diag- 
nosis of organic phosphorus insecticide poisoning, although it does exclude serious 
poisoning from that source. 

On the other hand, some workers showed late-season erythrocyte and plasma 
cholinesterase values as low as 0.11 without complaining of any symptom through- 
out the season. In these instances, the low values were reached slowly and only at 
the end of the exposure season. 


TABLE 4.—Cholinesterase Values Near Time of Illness of Persons Exhibiting Myosis or at Least 
Three Other Selected Symptoms * 


Cholinesterase Values (\ pH/ Hr.) 
No. of 


Occupa- Persons with Red Blood Cells Plasma ze 
tional No. of Characteris- —— 

Group Persons tic Illness Range Mean Range Mean 
MPP 10 4 0.31 to 0.76 0.59 0.20 to 0.68 0.37 
CA 42 16 0.19 to 0.78 0.59 0.24 to 1.08 0.57 
PTA 59 ll 0.09 to 0.92 0.59 0.03 to 0.97 0.47 
wo 15 1 0.51 0.51 0.56 0.56 
FWM 14 2 0.61 to 0.71 0.66 0.40 to 0.71 0.55 
RNO 31 4 0.60 to 0.70 0.64 0.83 to 1.19 1.04 
ROA 0 0 


* The values are all related to the period of exposure; a single person still showed characteristic illness 
during the first few days of his recovery period. 


REPORT OF CASES 


The cases of children involved in the present study have been reported sepa- 
rately.° The following cases are also of interest. Since some of these patients rep- 
resented medical emergencies, the initial clinical observations which were generously 
supplied to us were understandably brief. 


Case 15-51-B-215.—R. S. was a 24-year-old white man, a graduate student in agriculture. 
Like many students, he took a summer job relating to his intended profession but inevitably 
involving some menial labor. During his first week in Wenatchee, Wash., he was assigned 
to various painting jobs. On July 23, 1952, he was placed in a crew to help spray an orchard. 
He handled a nozzle from a stationary power sprayer. The insecticide formula consisted 
of 6 lb. of a 25% parathion wettable powder and 9 Ib. of a 50% D.D.T. wettable powder, added 
to 600 gal. of water and sprayed at the rate of 1,700 gal. per acre or approximately 20 gal. per 
tree. A sprayer can average about 75 trees a day. 

R. S. worked Monday, July 23, and Tuesday morning. The wind prevented spraying on 
Tuesday afternoon and all day on Wednesday. Thursday morning was very hot and there was 
no wind, so spraying was resumed. By noon Thursday, July 26, the student was unbearably 
hot, so he discarded his raincoat and respirator and finished spraying during the rest of the 
afternoon with only his pants and boots as protection. He became soaked with the formula. 
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He went home and ate a good dinner. About 6:30 p. m., immediately after dinner, he 
complained of “light-headedness” and a very slight headache accompanied by dizziness. He went 
to bed and immediately started vomiting. He “passed out” several times after falling on the 
floor, and he was unable to gather enough strength to pull himself up on the bed. Perspiration 
was profuse, and the patient suffered muscle and abdominal cramps, tightness in the chest, and 
blurred vision. His wife called a nurse who lived next door and who diagnosed his case as 
“spray poisoning.” The nurse gave him atropine sulfate, 1/100 grain (0.6 mg.) by mouth, and 
called a local physician who ordered him to the hospital. He was admitted at 9:00 p.m. By 
this time the patient was in a shock-like condition and disoriented. 

His temperature was 99.4 F.; pulse rate, 56 and irregular, and the blood pressure, 138/88. 
His condition was described as “dyspneic’” even though his respirations were only 12 per minute 
at the time. (At 9: 45 p. m. the respiratory rate was 28.) He was acutely ill and semicomatose. 
The skin was pale and drenched in perspiration. The pupils were small. The tongue was dry. 
The lungs showed a few abnormal sounds but no dullness. The heart was slow and irregular, 
and the sounds were of variable intensity. No murmurs were detected. The abdomen showed 
generalized tenderness but no masses or distention. The reflexes were intact, but the patient 
showed diminished muscular power, and such movements as were attempted were poorly 
coordinated. 


0.80} DISCHARGED FROM HOSPITAL 
PART- TIME WORK 


FULLY EMPLOYED, 
NO SYMPTOMS 


0.703 


0.60; 


(4 pH/HR) 


0.505 


040 


0.30 


0.20 


0.104 


yn 
WwW 
| 
a 
> 
uJ 
a 
WwW 
WwW 
= 
a 


10 20 25 30 5 10 15 
AUGUST SEPTEMBER 


Chart 2.—Plasma (broken line) and red cell (solid line) cholinesterase values for Case 
15-51-B-215, showing recovery after severe poisoning. 


On admission to the hospital the patient was treated with atropine sulfate, 1/50 grain 
(1.2 mg.), intramuscularly, and he received 3 doses of 1/100 grain between 9:50 p. m. and 
11: 30 p. m. No further atropine sulfate was given until the next afternoon, when a dosage of 
1/100 grain every six hours was begun. This dosage was continued until discharge. Oxy- 
gen was given shortly after admission and its use discontinued the next morning. Caffeine 
as a respiratory stimulant and meperidine (Demerol) hydrochloride for the relief of cramps 
were given shortly after admission and were not repeated. Phenobarbital sodium was given at 
bedtime on July 27 and thereafter. A 500 cc. bottle of 10% dextrose in isotonic saline solution 
was administered shortly after admission, and administration of another 1000 cc. started at 
noon the next day. 

On the morning of July 27, the vomiting continued; the patient was disoriented and com- 
pletely exhausted; his extraocular movements were pathological. He complained of cramps in 
his legs and abdomen and excessive sweating. He said he felt “as if my stomach was on the 
move all the time.” These symptoms all gradually improved that day, and by evening he 
retained his first meal. 
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The temperature rose gradually to 100 F. on the evening of the second day (July 27); it 
was essentially normal during the remainder of the hospital course. The pulse remained normal 
or slightly slow and became regular by July 28. The respiratory rate returned to normal by the 
morning of the second day and remained normal. No increase in blood pressure was observed; 
the lowest values seen were 98/60 and 96/62 on July 27 and 29, respectively. There was a 
leucocytosis of 13,450, with 87% polymorphonuclear leucocytes on the evening of admission. 
On the following day the urine showed 4+ reactions for sugar and a specific gravity of 1.026, 
probably as a result of the infusions. Other general laboratory studies were normal. | 

The patient was discharged from the hospital the morning of July 30. He still complained 
of weakness, headache, and some nausea. One week after hospitalization the only residual 
symptom was headache, which was still present on Aug. 3. He returned to work for the first 
time for a part of Aug. 2, and he worked a part of Aug. 3 also. By Aug. 7, 12 days after the 
initial illness, he worked full time and had no symptoms. He remained asymptomatic. 

His cholinesterase values are reported in Chart 2. 

Case 15-51-B-26.—C. L. S. was an 18-year-old white laborer in an insecticide mixing plant. 
A blood sample was taken from him at 8: 30 the first morning he reported for work. He wore 
a double canister respirator while he worked at putting finished 25% parathion wettable powder 
into sacks. At 4 o'clock in the afternoon he became ill and complained of headache, nausea, 


TABLE 5.—Cholinesterase Values in Case 15-51-B-58, the Patient Showing No Symptoms 
When Values Were Lowest 


Cholinesterase Levels 


Red Blood Cells Plasma 


vomiting, and profuse sweating. On examination, he appeared quite ill, and there were coarse 
rales throughout both lung fields. He was pale and sweaty. The pulse rate was 100, and the blood 
pressure was 100/60. There was no myosis. The patient was given 1/100 grain of atropine 
sulfate and sent home. At 7:00 p. m. a second blood sample was taken. The samples were 
analyzed by a titrimetric method. The erythrocyte and plasma values showed a reduction of 
18 and 16%, respectively. The patient recovered sufficiently to leave town the next day to seek 
a different kind of employment. 


Case 15-51-B-58.—B. W. L. was a 45-year-old white laborer in a commercial mixing plant. 
He was not exposed to organic phosphorus insecticides during 1950. His first blood sample for 
cholinesterase determination in 1951 was taken after he had already worked for seven days. 
From the middle of April until the last of August he worked eight hours a day, six days a 
week. He wore gloves and overalls regularly but wore a mask only while sacking dust. His 
clothes became very dusty during the day. He changed clothing and bathed each evening. This 
man had no spontaneous complaint, but questioning early in the season revealed that he could not 
eat spicy foods and that he suffered occasional nausea and abdominal pain associated with a 
recognized peptic ulcer for which he was under treatment. During early June he stated that 
he had occasional headaches but doubted that they were caused by parathion or tetraethylpyro- 
phosphate. During July and August he denied any symptoms. The case is interesting especially 
because of the low cholinesterase values which were reached in the absence of symptoms. The 
enzyme values are shown in Table 5. Plasma enzyme values lower than erythrocyte enzyme 
values are seen in some subjects who have had no exposure and who have no recognized disease. 
The presence of this relationship in the blood chemistry of B. W. L. five months after the last 
exposure was therefore probably not evidence of a failure to recover but merely an illustration 
of normal variation. 


Date 
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COM MENT 


It must be emphasized that all available evidence indicates that even mild organic 
phosphorus insecticide poisoning is usually, if not always, accompanied by a decrease 
in cholinesterase values. However, in mild illness, it frequently happens that a cho- 
linesterase value which is significantly low for an individual person is still well within 
the range of values for the completely unexposed, normal population. It is because 
of this circumstance that a single cholinesterase determination that falls within the 
range of normal cannot be used to completely exclude a diagnosis of mild intoxica- 
tion in a patient who presents himself for the first time. A careful medical history 
and a general medical examination will do much to distinguish poisoning of any 
degree whatsoever from other illness. Proper supervision of workers demands this 
kind of study, as well as the determination of enzyme levels. 


Some workers develop extremely low cholinesterase values by the end of a long 
period of exposure without experiencing any symptoms. This fact and the circum- 
stances mentioned in the preceding paragraph make it very difficult to establish an 
arbitrary critical value which would represent a “safe” level for exposed workers. 
Apparently Grob and his colleagues * were the first to employ “periodic determina- 
tions of plasma and red blood cell cholinesterase activity in order to detect those 
employees who have absorbed [parathion].” The authors stated that workers with 
reduced cholinesterase activity had been removed from all exposure to parathion 
until their enzyme values returned to normal. The authors did not discuss the limits 
of normalcy. 


Marchand * has stated that person-to-person variations may reach plus or minus 
20% for red cell values and plus 100 or minus 20% for plasma values. This vari- 
ability is measured against an average for an unexposed population. Without 
discussing the exact degree of variability to be found in an unexposed population, 
it is clear from the present report that a substantial proportion of persons who 
become mildly ill as the result of exposure will not at the time show more than a 
20% reduction in their cholinesterase values as compared with an acceptable, 
average, normal value derived from an unexposed population. Even the average 
red cell cholinesterase values shown in Table 4 for persons who were ill as the 
result of exposure show only about a 20% reduction as compared with 0.77, the 
average preexposure value found in Wenatchee. This is true, even though Table 
4 contains values for persons who were severely poisoned as well as for those 
whose cases were mild. 

It has been suggested by Barnes and Davies * that other symptoms besides myosis 
may represent local effects resulting from contact with air-borne particles. It appears 
certain from experience with man, as well as from tests on animals, that especially 
the more soluble organic phosphorus insecticides may produce contraction of the 
pupil when applied directly to the eye. Although the circulation of the iris is peculiar, 
it is possible that other organs and tissues may be capable of showing local effects 


7. Grob, D.; Garlick, W. L.; Merrill, G. G., and Freimuth, H. C.: Death Due to Parathion, 
an Anticholinesterase Insecticide, Ann. Int. Med. 31:899, 1949. 

8. Marchand, J. F.: Microtests for Cholinesterase: Interpretation After Nerve Gas or 
Agricultural Insecticide Exposure, J. A. M. A. 149:738, 1952. 

9. Barnes, J. M., and Davies, D. R.: Blood Cholinesterase Levels in Workers Exposed to 
Organo-Phosphorus Insecticides, Brit. M. J. 2:816, 1951. 
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also. If this could be demonstrated objectively under conditions similar to those met 
by workers, it might form a dependable explanation for much of the mild illness 
encountered in this study. However, it is difficult to believe that sickness from 
systemic poisoning associated with general circulation of the toxin in the body does 
not vary from fatal attacks to the mildest symptoms. As mentioned earlier, no clear- 
cut dividing line between severe and mild cases was detected in the present study. In 
this connection, one may speculate that mild symptoms which represent systemic 
effects are the result of a rapid but relatively small reduction in cholinesterase values. 
The severe or even fatal illnesses seen in patients in Wenatchee involved brief 
exposure, and the reduction in cholinesterase values was rapid as well as great. 
However, experiments demonstrate that fatal illness may occur suddenly in an animal 
which has been maintained at a low cholinesterase value for months. Death in such 
an animal frequently, if not always, is accompanied by a slight additional fall in the 
enzyme levels. 

Two valuable contributions of the cholinesterase determination should be empha- 
sized. The first contribution is in clinical medicine when the values are sufficiently 
depressed that they are of use in diagnosis; this is always true in severe poisoning. 
The second contribution has been mentioned by Marchand,* and he and his col- 
leagues have earlier brought the information by a large number of informal releases 
to the factory and agricultural supervisors who can use it. This information is 
namely : “When groups are screened, the extent that individual values or the aver- 
ages for the group as a whole fall below the preexposure controls or normal averages 
serves as an objective index of the need for correction of handling methods or protec- 
tive routines.” 

SUMMARY AND CONCLUSIONS 


1. In 1951, 258 persons with different degrees of chiefly agricultural exposure 
to organic phosphorus insecticides were studied in regard to blood cholinesterase 
values and symptomatology. 

2. The average cholinesterase values for groups known to have definite and 
consistent exposure showed significant reduction during the period of exposure. 
Average erythrocyte enzyme values for mixing-plant personnel, commercial appli- 
cators, and part-time applicators were 0.46, 0.65, and 0.69, respectively, as com- 
pared with 0.72, the lowest average value found for any group during the preexposure 
period. 

3. The average cholinesterase values for groups with little or no exposure to 
insecticides remained normal or showed changes so small that their significance is 
in doubt. 

4. Although extensive day-to-day exposure was regularly associated with reduced 
blood cholinesterase, the only fatal and near-fatal cases which were found were asso- 
ciated not with long-standing exposure but with brief, massive exposure and gross 
carelessness. 


5. Illness characterized by myosis or by any three of a group of selected symp- 
toms was considered suggestive of poisoning but not absolutely diagnostic of it in 
isolated cases. Such illness was increased in the definitely exposed groups during 
the period of their exposure. 


398 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


6. Illness characterized by myosis or by any three of a group of selected symp- 
toms is essentially diagnostic of poisoning when accompanied by a significant reduc- 
tion in the cholinesterase values. 

7. Most workers who suffered mild illness as a result of exposure continued to 
work. Examples occurred of definite symptomatic improvement in the face of con- 
tinued exposure. A few workers sought other employment as a direct result of 
illness. 


8. Some evidence was obtained that visual disturbance caused by organic phos- 


phorus insecticides may have a complex physiological basis and may not be the direct 
and simple function of myosis. 


9. Serious poisoning was not encountered in the absence of very severe deple- 
tion of cholinesterase values or in the absence of excessive exposure. 


10. Mild characteristic illness occurred in the presence of cholinesterase values 
which fall within the range of normal for the population as a whole. It is possible and 
even probable that illness as the direct result of exposure did not occur in any person 
without a decrease in his cholinesterase values as compared with his own personal 
normal values. Even so, a single normal determination cannot be used to exclude 
the diagnosis of organic phosphorus insecticide poisoning, although it does exclude 
serious poisoning from that source. 

11. Some workers showed enzyme values as low as 0.11 without complaining of 
any symptom at any time during the season. 

12. The relationship of cholinesterase to illness and fatality is discussed briefly, 
and illustrative case histories are given. 
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SURVEY OF INSECTICIDE SPRAY PRACTICES USED IN THE FRUIT 
ORCHARDS OF NORTH CENTRAL WASHINGTON 


GORDON S. BATCHELOR, M.S. 
WENATCHEE, WASH. 


SURVEY was made of the spray practices used to apply D. D. T. and para- 
thion in the orchards of north central Washington. These data were needed as 
background material concerning the exposure of workers and concerning the amount 
of residue on fruits grown in orchards in which spray practices are carried out. 
The survey was made during 1951 and 1952 and was based on data from 806 
individual operations chosen at random from approximately 6,800 operations used 
to control insects on fruit trees in the Wenatchee and Okanogan Valleys. These 
valleys yield approximately half of the apples grown in the state of Washington. A 
large majority of the 806 operations on which the survey was based were carried 
out in accordance with recommendations published in 1951 and 1952 * by the Agri- 
cultural Experiment Stations of the State College of Washington. In general, 
both D. D. T.* and parathion * are applied in a single finished formulation. The 
rate of distribution per single application and the rate per season were studied. 
The data have been tabulated with respect to the type and concentration of the 
formulation and the rate and method of application for the two major insecticides— 
D. D. T. and parathion. Table 1 gives the high, low, and mean of the rate 
per acre per application of insecticide * when applied as a constantly agitated water 
suspension ® or as an emulsion to 237 orchards by stationary power-driven equip- 
ment,® to 318 orchards by truck- or tractor-drawn, power-driven equipment, and to 
61 orchards by airplanes. The concentration and the rate of application of the formu- 
lations are also included as auxiliary information. 


Table 2 gives the high, low, and mean of the rate per acre per application of 
insecticide when applied as a dust to 172 orchards by aircraft, including airplanes 
and helicopters, and to 18 orchards by truck- or tractor-drawn, power-driven equip- 
ment. 


From the Communicable Disease Center, Public Health Service, United States Depart- 
ment of Health, Education, and Welfare, Atlanta. 
1. Spray Recommendations for Tree Fruits in Eastern Washington, Extension Bulletin 


419, State College of Washington, Agricultural Experiment Stations, Pullman, Wash., March, 
1952. 


2. 2,2-bis(p-chloropheny]) -1,1,1-trichloroethane. 
3. O,O-diethyl O-p-nitrophenyl thiophosphate. 


4. It is not practicable to give the rate per tree, since there is little consistency in the number 
of trees per acre. 


5. The term water suspension is used to cover those liquid formulations prepared by suspend- 
ing water-wettable powders in an aqueous medium. 


6. Locally spoken of as hand-spray equipment. 
399 
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From a toxicological standpoint, the most important revelations in these tables 
are that D. D. T. was applied in the fruit orchards of north central Washington 
at rates of 1.0 to 25.0 Ib. per acre per application and that parathion was applied 
at rates of 0.2 to 9.8 lb. per acre per application. The average rate per acre per 
application was 10.1 lb. for D. D. T. and 1.8 lb. for parathion. The rate of applica- 
tion per acre per season was approximately 20.3 Ib. of D. D. T. and 3.7 Ib. of 
parathion. Two applications are made on an average per season, and these usually 
occur in May and June. A slight variation occurred during 1952, since some 
growers used three applications of parathion due to the shortage of lime sulfur 


TasB_eE 1.—Summary of the Rates and Concentrations of D. D. T. and Parathion Water Suspen- 
sions and Emulsions Applied to Fruit Orchards in North Central Washington* 


DBT. Parathion 
Spray Lb./100 Per Cent Lb./Acre/ Lb./100 Per Cent Lb./Acre/ 
Method of Gal./ Gal. Formula-  Appili- Gal. Formula- Appli- 
Application Values Acre Spray tion cation Spray tion W/V cation 
Stationary power- Highest 3,200 15 0.18 22.5 2.0 0.24 5.0 
driven equipment Lowest 100 <0.1 < 0.01 1.0 0.01 0.001 0.2 
(237 applications) Mean 1,400 0.9 0.10 15.1 0.2 0.03 2.3 
Portable power- Highest 1,800 50.0 6.00 25.0 6.0 0.72 9.8 
driven equipment Lowest 33 0.5 0.06 1.8 0.1 0.01 0.2 
(318 applications) Mean 450 6.8 0.93 9.4 pe | 0.13 16 
Aircraft (61 appli- Highest 20 50.0 6.00 10.0 25.0 3.00 5.0 
cations) Lowest 20 10.0 1,20 2.0 5.0 0.60 1.0 
Mean 20 30.9 3.71 7.0 12.0 1.44 2.5 


* These values are based on the amount applied per acre per application. (The large majority of the 
orchards receive at least two insecticide applications during the growing season.) 


Tas_e 2—Summary of the Rates and Concentrations of D. D. T. and Parathion Dust Applied to 
Fruit Orchards in North Central W ashington* 


B.D. F. Parathion 
Per Cent Per Cent 
Method of Dust Formula- Lb./Acre/ Formula- Lb./Acre/ 

Application Values Lb./Acre tionW/W Application tion W/W Application 
Aircraft (172 appli- Highest ft) 25.00 12.5 4.00 2.0 
cations) Lowest OO 20.00 10.0 2.00 1.0 
Mean 5 23.96 12.0 2.60 13 
Portable power- Highest 60 20.00 12.0 2.68 16 
driven equipment Lowest 60 17.86 10.7 2.00 12 
(18 applications) Mean 60 18.30 10.3 2.40 14 


*These values are based on the amount applied per acre per application. (The large majority of the 
orchards receive at least two insecticide applications during the growing season.) 


which is usually used as a dormant spray. When D. D. T. and parathion were 
applied in a single formulation, the ratio of D. D. T. to parathion was always 
greater than 1, being about 2 to 1 in favor of D. D. T. in the case of finished liquid 
formulations and about 10 to 1 in favor of D. D. T. in the case of dusts. 

Considering all methods of application, the liquid formulations, including water 
suspensions and emulsions, were used about three times more frequently than were 
dust formulations. In the early part of the growing season the ratio was even higher 
in favor of the liquid formulations, while in the latter part of the season the ratio 
was approximately 1 to 1. 

The finished liquid formulations were much less concentrated than were the cor- 
responding dust formulations. However, the liquid formulations were applied at a 
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much higher rate per acre. Thus, the rate of application of insecticide was approxi- 
mately the same from both types of formulations. In estimating operator exposure 
and possible residue, the difference in the concentrations of these two types of formu- 
lations should be taken into account, along with the physical difference between the 
liquid formulation and the dry solid dust. 

It should be pointed out that 90% of the finished liquid formulations were applied 
by ground equipment and that about the same proportion of dust formulations were 
applied by aircraft. 

While this report is confined to the major insecticides used in the area— 
D. D. T. and parathion, consideration should be given to the fact that other insecti- 
cides, mainly tetraethyl pyrophosphate, Aramite,” malathion,* and methyl parathion,’ 
as well as fungicides, for example, sulfur compounds, and plant growth regulators, 
for example, a-naphthaleneacetic acid and 2,4-dichlorophenoxyacetic acid (2,4-D), 
are being applied to the orchards of north central Washington. 


In a separate study now under way, a number of air samples have been collected 
in areas receiving applications of D. D. T. and parathion. The latter studies, 
especially as they related to hazards to human beings, will be reported in a separate 
publication. 


7. Manufactured by Chemical Division of the United States Rubber Co., Naugatuck, Conn. 
8. S-(1,2-dicarbethoxethyl)O,O-dimethyl dithiophosphate. 
9. O,O-dimethyl O-p-nitrophenyl thiophosphate. 


PROCEDURE FOR WEIGHING FLUTED FILTERS WITH USE OF 
ALUMINUM-FOIL ENVELOPES 


PAUL A. HUMPHREY, S.B. 
AND 

DANIEL M. MORGAN, B.Ed. 

IDAHO FALLS, IDAHO 


TECHNIQUE has been developed for weighing fluted filters? in aluminum- 
foil envelopes, thus practically eliminating the problem of moisture absorption 
by the filters during the weighing operation. Weighing the filters in a hot oven 
or enclosed in relatively heavy containers such as salve cans becomes unnecessary. 
Without the foil covering and under average conditions, a dry fluted filter gains 
weight at the rate of approximately 0.01 gm. per minute. With the foil, the total 
weight gain is only 0.0002 to 0.0004 gm. after eight minutes of sitting on the balance 
pan, following a weighing requiring about two minutes. The procedure used is 
explained below, and the photographs show the preparation of the foil envelopes. 
A filter in its aluminum-foil envelope, with the end open, is placed in a laboratory oven 
where it is heated at 111 C. for 16 hours. At the end of that period the filter in the envelope 
container is taken out of the oven; the open end of the envelope is sealed by folding as quickly 
as possible, and it is put in a desiccator to cool for 10 to 15 minutes. Then the sealed envelope 
is taken out and transferred to the balance pan. After weighing, the end of the foil is opened, 
and the filter removed. The foil alone is finally weighed so that the weight of the filter can be 
obtained. Tongs and very thin gloves, such as nylon glove liners, are used. Filters are trans- 
ported and stored in clean salve cans rather than in the foil. 

To prepare the aluminum-foil containers, first cut a 6-in.-wide strip from a 12-in. roll of 
light-weight foil (Fig 14). Fold the strip in half, forming a square. Seal the open sides by 
folding a narrow section of each edge back over itself two or three times, leaving the end open 
(Fig. 1B). The completed envelope ready to receive the filter is shown in Figure 24, while the 
completely sealed envelope with the filter inside is shown in Figure 2B. 


Mr. Humphrey and Mr. Morgan are meteorologists with the United States Weather Bureau 
and are also assigned to the Idaho Operations Office of the United States Atomic Energy 
Commission. 


1. Made by Mine Safety Appliance Co., Pittsburgh. 
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NEW METHOD 


FOR MONITORING AIR-BORNE DUST 


P. F. HOLT, Ph.D. 
AND 


A. J. CHALK, B.Sc. 
READING, ENGLAND 


I. INTRODUCTION 


HE DUSTINESS of air can be expressed either as the number of dust 

particles or as the weight of dust in unit volume of air. The different types 
of apparatus which have been used for the determination of dust concentration have 
been described in a series of articles recently published. 

Determination of the particle count may be effected by the use of either the 
konimeter,” the thermal precipitator,* or the Owens Jet Sampler * to collect the dust 
from a measured volume of air by precipitation on a microscope cover slip. The 
particle count is subsequently carried out under the microscope. Alternatively, the 
impinger ° which removes the dust from the air by impinging the air at high velocity 
onto a plate under water may be employed. In this instance, an aliquot of the 
resulting suspension is used for counting. 

Determination of the weight of dust in unit volume of air is usually carried out 
by drawing a measured volume of the air through a filter pad made from a volatile 
substance, such as naphthalene.* The samples so obtained are subsequently evalu- 
ated by subliming away the filter base and by weighing the residual dust on a 
microbalance. 

For most purposes a knowledge of the absolute values of the dust concentration 
is merely of academic interest, the relative figures being those of practical signifi- 
cance. To give such relative values with minimum trouble, several recording dust 
monitors have been designed which draw the dusty air across a light beam. The 
light scattered by the dust (“Tyndall effect”) is recorded by a photoelectric cell, 


From the Chemistry Department, University of Reading. 
1. Holt, P. F.: Study of Dusts in Industrial Atmospheres, Metallurgia 43:151, 203, 258, 
and 309; ibid. 44:52 and 108, 1951. 

2. Mavrogordato, A.: The Value of the Konimeter, Publication 17, Johannesburg, South 
African Institute Medical Research, 1923. 

3. Green, H. L., and Watson, H. H.: Physical Methods for the Estimation of the Dust 
Hazard in Industry (with Special Reference to the Occupation of the Stonemason), Medical 
Research Council, Special Report Series, No. 199, London, His Majesty’s Stationery Office, 1935. 

4. Owens, J. S.: Suspended Impurity in the Air, Proc. Roy. Soc., London, s. A. 101:18, 
1922. 

5. Greenburg, L., and Bloomfield, J. J.: The Impinger Dust Sampling Apparatus as Used 
in the United States Public Health Service, Pub. Health Rep. 47:654, 1932. 

6. Briscoe, H. V. A.; Holt, P. F.; Spoor, N.; Matthews, J. W., and Sanderson, P. M.: 
Chronic Pulmonary Diseases in South Wales Coalminers, Medical Research Council Special 
Report Series, No. 244, London, His Majesty’s Stationery Office, 1943. 
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the current output of which is approximately proportional to the dust concentration. 
The photocell current is measured by means of a microammeter which, if of the 
recording type, permits a continuous record of the dust concentration to be made. 


Owing to the relatively low dust concentrations normally encountered, the 
amount of scattered light is small, thus necessitating electronic amplification of 
photocell output. Such apparatus is necessarily both costly and bulky, but it obviates 
the tedious and time-consuming procedure normally required for the evaluation of 
dust samples. Although the results given by an instrument of this type have shown 
good correlation with particle count and mass concentration figures when used on 
simple dust clouds, the values must not be regarded as absolute and are only of value 
for the comparison of dust clouds of the same constitution. Thus, values obtained 
for an atmosphere containing carborundum particles are not necessarily directly 
comparable with those given by an atmosphere containing suspended flint dust. 


A direct-reading instrument of this type * has been used for obtaining a minute- 
by-minute check of the dust concentration in the atmosphere of experimental dust 
tunnels employed in connection with inhalation experiments. The need arose, how- 
ever, for a more portable instrument capable of rapidly evaluating large numbers 
of dust samples. For this purpose a technique has been developed which combines 


a volatile filter method of sampling with a photoelectric method for the evaluation 
of the samples. 


In this technique, samples collected by drawing a volume of air through a filter 
consisting of a compressed pad of an organic substance are subsequently suspended 
in an organic liquid. The concentration of the suspended particles is then recorded 
by a simple photoelectric instrument. While relying on the same principles as those 
used by the photoelectric recording dust monitors discussed above, this method 
permits a higher concentration of the dust sample and so enables the scattered light 
of the Tyndall beam to be measured with a relatively insensitive instrument. 


II. DESCRIPTION OF APPARATUS 


1. Nephelometer—The nephelometer used for this work (Fig. 1) was adapted from a 
standard type of colorimeter. Light from a 6 volt, 6 watt, tungsten-filament lamp, collimated 
by a condenser, passes through one of two glass cells held in a sliding carriage and falls onto 
a photocell, 4. Particles suspended in the liquid scatter part of this light beam, the portion 
of the light which is scattered approximately at right angles to the incident beam falling onto 
another photocell, B, fixed above the glass cell. Either photocell may be connected to a galvanom- 
eter (sensitivity, 1,350 mm. per microampere; coil resistance, 200 ohm). The intensity of the 
light traversing the liquid may be controlled by a diaphragm. 

2. Filters—When the samples are to be evaluated by this nephelometric method, one of a 
number of organic compounds may be used as the filter base. Naphthalene prepared by the 
method described by Briscoe ® makes a filter which is very stable mechanically. It is unsatis- 
factory if the volume of air sampled exceeds about 20 liters, but it is seldom that the dust 
concentrations encountered are so low that larger volumes must be sampled. A satisfactory 
alternative base is dimethylterephthalate which, although giving a filter pad which is slightly 


less resistant to mechanical shock, does not disintegrate even after filtering several hundred 
liters of air. 


7. Smith, B. O., and Carlisle, S. S.: A Recording Dust Meter, J. Iron & Steel Inst. 
171 (Pt. 3):273-276, 1952. 


8. Briscoe, H. V. A., and Holt, P. F.: Inorganic Micro-Analysis, London, Edward Arnold 
& Co., 1950, p. 108. 
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Filter holders of an improved design recently described ® (Fig. 2) are made with a standard 
external taper so that they will plug directly into a socket of the same taper in the sampling 
pump. The filter is prepared from sieved particles of the organic base chosen, by compression 
with a calibrated tool. 

3. Sampling Pump.—Any type of pump can be used which will draw air at rates up to a few 
liters per minute through the prepared filters. The volume of air filtered is measured by using 


Fig. 1—Nephelometer, with (4) photocell for measuring transmitted light and (B) photocell 
for measuring scattered light. 


a suitable flow meter or is calculated from the number of piston strokes and the stroke volume. 
A hand pump is satisfactory, but an electric pump has been described ® which is more con- 
venient for most purposes. 


9. Holt, P. F.: The Determination of the Mass Concentration of Air-Borne Dusts: An 
Electrical Sampling Pump for Use with Volatile Filters, Tr. Inst. Min. & Metall. 61 (Pt. 1):15, 
1951-52. 
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4. Evaluation of Samples—The filter base retaining the dust sample is pushed out from the 
holder into a stoppered tube containing 30 ml. of a suitable solvent. (The choice of the solvent 
is discussed below.) The filter base dissolves leaving a suspension of the dust sample which 
is vigorously shaken before being transferred to one of the glass cells of the nephelometer. The 
other glass cell is filled with a solution made by dissolving an uncontaminated filter pad in 
30 ml. of solvent. 

The cell containing the blank solution is pushed into the light beam, which is then standardized 
by connecting the galvanometer to photocell A and adjusting the diaphragm until a full-scale 
galvanometer deflection (200 mm.) is recorded. The galvanometer is then connected to photocell 
B. The deflection indicates the blank reading for adventitious suspended particles present in the 
filter base and solvent. This deflection should be very small. The colorimeter carriage is now 
traversed to bring the cell containing the dust suspension into the light beam, when the additional 
deflection recorded is proportional to the amount of light scattered by the dust particles. 
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Fig. 3—Response of nephelometer to varying dust concentration in nephelometer cell. The 
concentration in the primary suspension has been given the abitrary value of 8. 


III. PERFORMANCE OF APPARATUS 


1. Relationship Between Nephelometer Readings and Dust Concentration in 
Nephelometer Cell—The linear response of the nephelometer over a normal range 
of dust concentrations is evident from the curve in Figure 3. This curve was 
obtained by plotting nephelometer readings given by a number of different dilutions 
of a suspension of crystalline silica. 

The original suspension was prepared so as to have a dust concentration much 
greater than normal, in order that effects which might cause nonlinearity of response 
might be emphasized. No such effects are, however, evident, the response of the 
instrument being directly proportional to the amount of dust in suspension. 

2. Effect of the Nature of the Dust on Nephelometer Reading—When a light 
beam strikes a particle suspended in a transparent medium, part of the light may 
be transmitted through the particle, part is absorbed, and part is scattered. The 
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fraction of the light which is scattered depends not only on the nature of the par- 
ticles but also on the difference between the refractive indices of the particles and 
the suspending medium. If the refractive index of the suspending medium is iden- 
tical with that of the dust, no light will be scattered. For this reason, when silica 
is the important component in the dust, a liquid must be chosen which has a refrac- 
tive index very different from that of silica. A suitable solvent for the filter base 
having a refractive index differing sufficiently from that of silica is acetone ( for 
acetone = 1.36; » for crystalline silica = 1.54). 


When a mixed dust cloud is examined, each component contributes to the 
nephelometer reading. The amount of light scattered by a component depends not 
only on its concentration but also on the difference between its refractive index 
and that of the supporting liquid. The disadvantages of this are apparent. It is, 
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Fig. 4.—Calibration curve for quartz dust suspended in acetone in terms of mass concentration. 


however, possible to utilize this effect selectively so that a particular component of 
the dust gives a maximum nephelometer reading while other components are 
suppressed. 

Thus, when a sample taken from a mixed dust cloud containing crystalline silica 
(# = 1.54) and carborundum (~ = 2.65) is examined by the nephelometric 
method with the use of chlorobenzene (u = 1.53) or benzaldehyde (» = 1.55) asa 
filter base solvent, only the carborundum is effective in scattering light, the silica 
giving a negligible reading. 

3. Calibration of Nephelometer in Terms of Particle Count and Mass Concen- 
tration.—For the reasons indicated in the last paragraph, absolute calibration of the 
equipment to cover dusts of variable composition is not possible. For any one type 
of dust, however, it has been shown that the response of the instrument is directly 
proportional to the amount of dust in suspension in the nephelometer cell. In order, 
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therefore, to calibrate the equipment for any given dust, it should be necessary to 
observe only the reading obtained for a single sample of known concentration, 
together with the blank reading obtained for the chosen solvent. 

In view, however, of the limitations in the accuracy of single measurements, 
it is preferable to base the calibration upon readings observed on several samples 
of known and widely differing concentration. Calibration curves obtained in this 
manner on simple dust clouds containing suspended quartz dust are illustrated in 
Figures 4 and 5, in which the values determined by the nephelometric method are 
plotted against mass concentration and particle count values, respectively. For the 
reasons indicated earlier, the filter base solvent chosen was acetone; it will be 
appreciated that the curves relate only to estimations carried out with the use of 
this particular solvent. 
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Fig. 5.—Calibration curve for quartz dust suspended in acetone in terms of particle count. 


The value of basing the calibration upon several readings will be apparent from 
Figures 4 and 5, in which the degree of deviation among individual readings is 
shown. This is particularly noticeable in the case of the particle count calibration 
curve, in which two samples show pronounced deviation. It is suggested that these 
are indicative of a large counting error rather than of any inaccuracy in the nephelo- 
metric assessment. 

IV. CONCLUSION 


The nephelometric method is capable of giving useful comparisons of dust con- 
centrations. Samples can be evaluated by this method much more rapidly than by 
the standard procedures in general use. Since the concentration of the dust suspen- 
sion used in the nephelometric assay can be adjusted to any desired value, the 
method is applicable to a very wide range of atmospheric dust concentrations. 
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The method is restricted in application to some extent by virtue of its variation 
in response to different dusts, a limitation, in fact, which applies to all photoelectric 
methods. For this reason calibration of the instrument must be carried out with 
dust of the same constitution as that subsequently to be examined. This selective 
feature of the method can be applied to advantage, however, in suppressing the 
response to one or more components of a mixed dust. While this aspect has not 
been fully investigated, the example quoted, namely, that of a mixed dust containing 
quartz and carborundum, has been examined when it has been shown that the silica 
component may be completely suppressed. Thus, in certain cases the estimation of 
only the toxic (silica) fraction of a mixed dust would appear feasible. 

Perhaps the most important advantage of this technique is the relative ease with 
which samples may be evaluated. The microscopic counting of dust particles is a 
lengthy and tedious process, as also are the microweighings required for the deter- 
mination of mass concentrations. Not only may a dust sample be evaluated by 
means of the nephelometer technique in about one minute, but the operation, more- 
over, does not require highly skilled personnel. 
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DERMATITIS FROM WATER GLASS 
Caused by Synergistic Action with an Alkaline Detergent 


GEORGE £. MORRIS, M.D. 
BOSTON 


ERMATITIS from water glass has been reported by Schwartz, Tulipan, and 

Peck ' who state that “sodium silicate is mildly alkaline in aqueous solutions 

and dermatitis has been reported from its use,” by White * who describes dry liche- 

noid thickening of the skin and erosive ulcers among workers whom he had observed 

in box-manufacturing plants, and in a United States Public Health Service 

bulletin * which states that water glass is strongly alkaline and that dermatitis is a 
frequent occurrence among persons working with it. 


In none of the reports that I have been able to find, however, has there been 
a note made concerning the synergistic reaction of the skin from the use of water 
glass and an alkaline skin cleanser. I have seen four such cases, of which the 
following two are characteristic. 


Case 1—Patient A. W. worked brushing water glass onto labels and then at noon and at 
the end of the workday washed with one of the most commonly used industrial skin cleaners 
having a pH of 10.4. After she had worked at this job for six weeks, an erythematous vesicular 
eruption of both hands developed. She was patch-tested with several different substances and was 
negative to them all including the water glass, but she developed a 3 + reaction (intense redness, 
swelling, and vesicles) from water glass which had been applied for 20 minutes and had then 
been washed off with an alkaline cleanser. One month later, she was patch-tested on one arm 
with sodium silicate mixed with a 1% solution of an alkaline detergent and on the other arm 
with sodium silicate and a 1% solution of an acid-reacting detergent. She showed a positive 
reaction to the sodium silicate and the alkaline detergent but a negative reaction to the sodium 
silicate and acid-reacting detergent. She returned to work and was told to use an acid-reacting 
detergent. She was then cleared and discharged. In six years she has had no further dermatitis 
while doing the same work with the use of the water glass and an acid-reacting detergent 
as cleanser. 

Case 2.—Another patient was A. C. who packed paint brushes into cardboard containers. 
He had worked at the same job for a year and denied any previous eruption. He stated that 
he had had a rash for about a month on both his hands. In the course of his work, he remarked, 
he sealed the cardboard containers with water glass and at the end of the day washed his hands 
with a powdered soap. Analysis of a 1% solution of the soap showed it to have a pH of 10.3. 
On examining the patient's rash, it was found that both his hands were purplish-red, with water 
blisters covering the palms, sides of the fingers, and back of the hand (Figure). The patient 


Dr. Morris is Assistant Clinical Professor of Dermatology, Tufts College Medical School. 


1. Schwartz, L.; Tulipan, L., and Peck, S. M.: Occupational Diseases of the Skin, Ed. 2, 
Philadelphia, Lea & Febiger, 1947, p. 964. 


2. White, R. P.: The Dermatergoses or Occupational Affections of the Skin, Ed. 3, 
London, H. K. Lewis & Co., Ltd., 1928. 


3. Schwartz, L.: Skin Hazards in American Industry, Public Health Bulletin No. 229, 
Pt. 2, United States Treasury Department, Public Health Service, September, 1936. 
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was patch-tested with water glass alone, with water glass and an alkaline detergent, and with 
water glass and an acid-reacting detergent. He had a positive test to the water glass and to 
the water glass plus the alkaline detergent but showed a negative test to the water glass plus 
the acid detergent. He was seen over a period of 19 days, at which time his rash was cleared. 
He was discharged and continued to work with water glass, with the use of the acid-reacting 
detergent as a cleanser, and has had no trouble in four years. 


An analysis of the solutions of water glass in these cases showed them to have 
a pH of 11.2. The alkaline detergents used had a pH, respectively, of 10.4 and 
10.3. When a dilute solution of the soap and the water glass was mixed together, 
the pH of the combination was slightly more than 12.0. This showed that there 
was an increase in the alkalinity of the substances on the skin when the water glass 
and the alkaline detergents were mixed together. Evidently, the acid-reacting 


Dermatitis from water glass plus an alkaline detergent. 


detergent prevented this, inasmuch as a patch test to this proved negative, and so 
this type of detergent helped to clear the eruptions in these two cases. 


CONCLUSION 

Sodium silicate is a strongly alkaline solution commonly used as a sealer of 
cardboards. 

The combination of dried water glass and an alkaline cleansing agent can cause 
dermatitis due to some form of synergistic reaction between them. This can be 
prevented by the use of an acid-reacting detergent. 


Workers exposed to water glass should be provided with protective clothing 
and with an acid-reacting detergent. 
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SPACE AND LABOR-SAVING DEVICES IN THE INDUSTRIAL DISPENSARY 
VII. Portable Clinical Laboratory Equipment for Field Use 


JEAN SPENCER FELTON, M.D. 
OAK RIDGE, TENN. 


N INDUSTRIAL health service, by definition, is expected to render a service 
to the employed personnel of an industry. To effect the most in service, it 
may be necessary at times to take the medical facility to the worker rather than to 
have him come to the industrial dispensary for care. Portability of supplies and 
equipment has been a must in the oil industry, for example; in this industry staffed 
trailer trucks or busses or mobile units will make trips into the field for purposes 
of periodic physical examinations or medical care of employees at points distant 
from a centralized medical facility. 

In those kinds of industrial operations in which there are many miles between 
an activity and the medical department, it is much more advantageous to have one 


nurse or clinical laboratory technician visit the personnel and effect the necessary 
service than to have many workers lose a considerable amount of time traveling in 
the reverse direction. 


At the Oak Ridge National Laboratory periodic laboratory examinations are 
made of employees potentially exposed to ionizing radiation. All of the Laboratory 
personnel have been classified as to the extent of their work contact with radioactive 
materials or radiation sources; the group working most consistently with these 
materials is composed of chemists, chemical engineers, physicists, chemical opera- 
tors, and the like. This population segment numbers roughly 500 persons, and at 
six-month intervals a complete blood count (determination of total erythrocyte level, 
hemoglobin, and total leucocyte levels plus a leucocyte differential count) and a 
urinalysis are performed. Up to approximately one and one-half years ago, 
schedules for visits to the Health Division were drawn up, and about 20 persons of 


Dr. Felton is Medical Director of the Oak Ridge National Laboratory. 


The work discussed in this document was performed under the auspices of the United 
States Atomic Energy Commission. 


Previous papers in this series appeared as follows: I. Combination Examination-Treatment 
Unit, Occup. Med. 3:560 (June) 1947; II. Treatment Unit, ibid. 4:380 (Oct.-Dec.) 1947; III. 
Multipurpose Work Unit for Treatment Room, ibid. 4:387 (Oct.-Dec.) 1947; IV. Clinical- 
Record Distribution Box for Physician’s Office, A. M. A. Arch. Indust. Hyg. 4:426 (Nov.) 
1951; V. Optical Dispensing Unit, ibid. 4:432 (Nov.) 1951, and VI. Multipurpose Central 
Clerical Desk for Treatment Room, ibid. 4:437 (Nov.) 1951. 
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this work classification would come to the clinical laboratory daily for blood and 
urine examinations. At alternate six month periods, a complete multiphasic exam- 
ination * is done, which requires that the worker visit the dispensary. 


Fig. 1—Portable clinical laboratory equipment for use by the Health Division for specimen 
collection in the field. Shown are containers for supplies and reagents, filled pipettes, and 
urine specimen bottles. 


Fig. 2.—Portable equipment in use by the clinical laboratory. technician at employees’ 
worksite. Shown through the office windows is one face of the graphite reactor (atomic energy 
pile). 


1. This examination includes a complete blood count, a serodiagnostic test for syphilis, a 
urinalysis, an electrocardiogram, a blood pressure determination, a weight recording, an audio- 
gram, the completion of a health questionnaire, and a visual acuity determination by means of 
a stereoscopic testing device. At the time of this visit, needed stimulating injections are given 
for immunization maintenance against typhoid or tetanus, or revaccination against smallpox 
may be carried out. Chest films are taken annually during a Laboratory-wide survey. 
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Then it was decided that the procedure involving the semiannual blood count 
and urinalysis could be done just as easily, insofar as specimen procurement was 
concerned, at the worksite and thus save the employees travel and waiting time. 
A set of equipment-carrying cases was designed that would hold all of the pipettes 
and reagents needed for the hematologic studies and the specimen bottles for urine. 
Now schedules are drawn up in advance, with the help of the administrative assis- 
tant of the division concerned, and at a predetermined time a clinical laboratory 
technician from the Health Division prepares the portable supplies and goes by 
automobile to the office or laboratory selected for use in collecting the specimens. 
Because of the weight of the filled cases, the driver of the car lends assistance in 
carrying the equipment to the field site. 


Efforts are made ordinarily to schedule approximately 30 workers per field visit, 
and the time required for the collection averages two hours. 


DESCRIPTION OF EQUIPMENT 


In Figure 1 the equipment-carrying cases are seen, closed and ready for trans- 
porting. Although four containers are seen, actually two additional cases of the 
kind found on the left of the illustration are used, because this box contains 10 urine 
specimen bottles and 30 bottles are needed for each trip. The equipment may be seen 
in use in Figure 2 which shows the technician working in an office in the Opera- 
tions Division adjacent to the graphite reactor, one face of which is visible in the 
photograph. The full complement of portable containers consists of one box with 
supplies for the collection and dilution of blood specimens with the appropriate 
reagent fluids, another box holding the hemoglobin pipettes, a third box containing 
white blood cell pipettes, and a fourth box holding the urine specimen bottles. The 
equipment when filled and ready for return to the clinical laboratory weighs as 
follows : 


Container for supplies 21 Ib. (9.5 kg.) 


Three containers for urine specimen 40% Ib. (18.3 kg.) 
Container for hemoglobin pipettes (30). ............ccccceecceeeeeeeneee 8% Ib. (4 kg.) 
Container for leucocyte pipettes (30)............ccccececeeereeeeeeeneeee 6% Ib. (3 kg.) 


CONTAINER FOR SUPPLIES AND REAGENTS 


The filled container for supplies and reagents is seen in Figure 3, with the lid 
removed and the drawer open. The details for this case are depicted in Figure 4. 
The box measures 9% in. (24 cm.) in height, with the lid in the latched position, 
and 7 3/16 in. (18 cm.) in height, with the lid removed. The lid has a standard 
leather luggage handle fixed in position by angulated metal straps. The case is 16 in. 
(41 cm.) wide and 10 in. (25 cm.) deep. The fixed wood block on the left contains 
four cylindrical, felt-lined holes of varying size to hold (from front to back) a 
self-dispensing bottle for alcohol* (70% ethyl) for skin sterilization, a bottle of 
1% sodium carbonate solution (hemoglobin diluting fluid), a bottle of 2% acetic 
acid (white blood cell diluting fluid), and a small, glass-stoppered, weighing bottle 
containing alcohol and mouthpiece. 
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rota weight 
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ALL DIMENSIONS ARE IN INCHES 


Fig. 4—Details of container for supplies and reagents. 
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Fig. 5.—Container for filled hemoglobin pipettes for use with Dick-Stevens Photoelectric 
Hemoglobinometer or Colorimeter. 


oh 


Fig. 6.—Details of container for filled hemoglobin pipettes. 
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In the center portion of the upper tray are three wood blocks, each having 10 
equally sized, rubber-lined holes to kold 10 cc. volumetric flasks containing isotonic 
saline solution. These are used for erythrocyte level determination on the Cenco- 
Sheard-Sanford Photolometer. The wood blocks are removable so that 10 flasks 
at a time can be taken directly to the photolometer. 

On the right of this upper tray is a block to hold 60 standard 1 by 3 in. (2.5 by 
8 cm.) microscopic slides, up-ended. Blood smears are taken in duplicate in the 
case of all workers, hence the total of 60. 

In the lower portion of the case is a pull-out drawer which has felt-lined com- 
partments of varying size. On the left, from front to back, are spaces for hemo- 
globin pipettes, white blood cell pipettes, and red blood cell pipettes. On the right 
in front is a stainless steel removable container which holds water for the cleaning 
of the pipettes. Behind this there is a space for a box of 72 microscopic slides and 
another space for sterile 3 by 3 in. surgical gauze squares for skin sterilization. In 
addition to the supplies enumerated, lancets and marking pencils are carried. 


CONTAINER FOR HEMOGLOBIN PIPETTES 


This container is seen in Figure 5, and the details are shown in Figure 6. The 
case is 13% in. (34 cm.) by 25 in. (63.5 cm.) by 7 12/16 in. (19 cm.) and is 
hinged, each lid holding 24 Fisher (spring-type) Pipette Holders. This device per- 
mits the transporting of filled hemoglobin pipettes without loss of fluid. A standard 
luggage carrying handle is included, and the metal corners protect the container. 


CONTAINER FOR WHITE BLOOD CELL PIPETTES 


A comparable container is demonstrated in Figure 7, with Figure 8 giving the 
construction details. The dimensions are slightly different because of the smaller 
pipettes. The case measures 3% in. (9 cm.) by 19% in. (50 cm.) by 6% wn. 
(16 cm.), and in each lid there are paired Fisher Multiuse Pipette Holders. The 
principle of portability of filled white blood cell pipettes is similar to that described 
above, and the carrying handle is the same. 


CONTAINER FOR URINE SPECIMEN BOTTLES 


The collection of urine specimens is handled by placing a container with empty 
specimen bottles in the men’s rest room and another in the women’s rest room. At 
the time of the blood specimen collection, the employee is given a bottle cap and is 
instructed to write his name and badge number on it. After procuring the specimen, 
he seals the bottle with the cap and replaces it in the case. 

The container, as shown in Figure 9 and with details in Figure 10, holds 10 
urine specimen bottles that are graduated from 0 to 7 oz. in 1% oz. divisions. Drilled 
holes accommodate the bottles, and the lid is held securely by a small locking device. 


COMMENT 

The portable equipment has worked well for the purpose for which it was 
designed. The whole concept of bringing the industrial health service to the 
employee at his worksite in this particular phase of the program was received 
enthusiastically by the workers and their supervisors, because the time saved has 
represented many man-hours. Furthermore, when the employee previously came 
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Fig. 8.—Details of container for filled white blood cell pipettes. 
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Fig. 9.—Container for urine specimen bottles. 
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Fig. 10.—Details of container for urine specimen bottles. 
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to the dispensary for his specimen collecting, he would have to wait his turn among 
new employees, those having the full multiphasic examination and those requiring 
diagnostic laboratory procedures for acute conditions. 

The employment of several collecting devices for the procurement of a blood 
sample necessitates identification. Therefore, the hematology report form, the white 
blood cell pipette, the hemoglobin pipette, the blood smears, and the red cell volu- 
metric flask are given a single number so that various elements of the count can 
be completed by different technicians. The numbers identifying the pipettes appear 
next to the spring holders in the carrying cases. 


SUMMARY 


Portable clinical laboratory equipment is described which will permit the medical 
technician in the industrial health service to go into the field to collect blood and 
urine specimens needed for preventive medicine control procedures in those employ- 
ees having specific ocupational exposures. 

The devices used include a container for supplies and reagents, a container for 
filled hemoglobin pipettes, a container for filled white blood cell pipettes, and a 
container for urine specimen bottles ; construction dimensions are given. 

Equipment of this type is recommended for use by the medical department of 
an industry in which conservation of worker time is desired. 

Mrs. Bobby Joslin, supervisor of the Clinical Laboratory of the Health Division, and Mrs. 


Peggy Hall and Mrs. Lou Hubbard, of the Clinical Laboratory staff, assisted with the design 
of the equipment. Mr. John Oliver, foreman of the Carpenter Shop, constructed the containers. 


Messrs. W. C. Colwell Jr., F. J. Dewey, W. J. Eberly, and R. M. Freestone made the drawings, 
and Mr. John Hawley took the photographs. 
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Abstracts from Current Literature 


General 
PsycHIATRY IN INpustRY. F. W. DERSHIMER, Am. J. Psychiat. 109:524 (Jan.) 1953. 


Dershimer shows that the kind of psychiatry that supplies an endless variety of excuses to 
persons seeking escape from responsible behavior can never be accepted with safety by competi- 
tive industry. The resistance of management to some psychiatrists is healthy. 


At a meeting of more than 100 qualified industrial physicians one expressed it quite aptly: 
“The best psychiatrist we can find do our people no lasting good. If we comply with their 
recommendations to give men and women time off, to move them into easier jobs, and otherwise 
to relieve them of responsibilities, we ruin them.” 


The division manager of a large research group and his top staff of research directors met 
twice a month for about three years, seeking and studying facts about human relations. When 
someone brought up the question of transferring, for example, a disturbed person to a position of 
less responsibility, they examined the results in the cases of those for whom this procedure had 
been followed. They did “postmortems” on the procedure and learned that the end-results 
were decreased productivity and for the disturbed person an ever-worsening state of dependency, 
mental disease, and misery. 


TRANSACTIONS OF THE 17TH ANNUAL MEETING OF THE INDUSTRIAL HYGIENE FOUNDATION. 
Bulletin 22, Industrial Hygiene Foundation, Nov. 20, 1952. 


The papers presented at this meeting included the following: “Foundation Facts,” by 
Andrew Fletcher, p. 3; “The Greater Industrial Health,’ by Lemuel R. Boulware, p. 7; “Con- 
tributions to Worker Health,” by G. T. Fonda (presiding), H. W. Lawrence, W. R. Bradley, 
W. G. Hazard, and T. C. Walters Jr., pp. 17-45; “Noise, Its Effect and Cost,” by Sam L. 
Hooper, p. 48; “Review of the Latest Developments in Outdoor Air Pollution,” by W. C. L. 
Hemeon, p. 59; “Management Education and Worker Health,” by Waldo E. Fisher, p. 74, and 
“Sick Absenteeism Among a Sample of Member Companies of the Industrial Hygiene Founda- 
tion,” by W. M. Gafafer, p. 88. 


SuccEssFUL PREPAID MEDICINE IN INDUSTRY—A COMPLETE INDUSTRIAL MEDICAL PROGRAM. 
Cuartes M. McGILt and SHERMAN S. Pinto, Indust. Med. 21:438 (Sept.) 1952. 


The Pierce County Industrial Medical Bureau, a nonprofit organization, and several similar 
organizations in Washington State are interrelated with a cooperative group sponsored by the 
State Medical Association. In Pierce County, complete medical care is provided for more than 
700 industrial groups covering 30,000 employees. Catastrophic coverage is provided for 11,000 
relatives of employees. Ninty-five per cent of eligible physicians in the county are members. 
They elect a board of directors annually. Administration is by 17 employees, one of whom is 
an executive secretary and supervisor. Free choice of member physicians and recognized 
hospitals is allowed. Minor limitations exist in the health policy. Physicians are reimbursed 
for services on a point schedule with limitations. Basic monthly premiums are $3.40 for men 
and $3.70 for women. Loss of time from work is half of the national average. 


FRANK Brent, Boston. 


UritizaTIon oF Fiy Asu. R. E. Morcan, Information Circular 7635, U. S. Department of 
the Interior, Bureau of Mines, June, 1952. 


The public demand for cleaner air and the extensive use of coal by utilities and industries 
have resulted in the acccumulation of large amounts of fly ash. In an attempt to answer 
inquiries regarding the utilization of this material this circular was prepared. The circular 
contains abstracts of 37 papers on the utilization of fly ash and boiler slag. 
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The major use reported on is the addition of fly ash to Portland cement in concrete and 
mortar mixes. Results reported indicate greater workability, less bleeding, less shrinkage, 
lower heat of hydration, less permeability, greater resistance to alkaline deterioration, and 


equal strength after one year when up to 30% of the Portland cement is replaced by fine, 
low-carbon fly ash. 


Other promising uses reported include bricks and tile, concrete and cinder blocks, mineral 
conditioner for heavy clay soils, metal cleaning operations in which minimum metal removal 
is desired, foundry molds and cores, primer paints and putty, and rubber goods. 


The need for special preparation of the fly ash was not generally indicated, and no costs 
were mentioned except those for collection and transportation. 


RicHarpD D. CoLeman, Boston. 


Back Strains IN BRICKMAKING. F. S. CRawrorp, E. J. Popcorskt, E. W. Fetecy, STEVE 
Star, Roy G. Storr, and L. A. VANFLEEt, Information Circular 7655, U. S. Department 
of the Interior, Bureau of Mines, January, 1933. 


The clay products construction industry had an injury frequency rate of 36.8 in 1949, a rate 
more than double that of all manufacturing industries. Because an undue proportion of these 
disabilities were back injuries, a study was made to determine the underlying causes of the 
condition. It was found that certain jobs required constant twisting motions of the body, and 
this plus poor adjustment of working surfaces and insecure footing was thought to be of primary 
importance in producing back strains. Rules for lifting and for other muscular effort are 
outlined. The underlying principle of these rules is to think before acting, then to use the 
mechanical arrangement of the body to best advantage. 


Mechanization of material handling is discussed briefly, as is relocation of machines and 
working surfaces. Medical preemployment examinations are mentioned as being of value. The 


bulletin would be of much greater usefulness if the advantages—and limitations—of medical 
examinations had been discussed at greater length. 


SHERMAN S. Pinto, Denver. 


OccuPaATIONAL DisEAsE D1aGNnosis. May R. Mayers, Month. Rev. New York State Dept. of 
Labor 31:45 (Dec.) 1952. 


The health hazards of industry are ubiquitous, and manifestations of industrial disease are 
protean. The practicing physician should be familiar with industrial health hazards, and should 
consider them as possible etiologies in any unexplained symptom complex. 


The signs, symptoms, and laboratory findings of industrial disease are discussed and differ- 
entially considered. To prove an industrial origin, a careful and complete occupational history 
should be elicited, and every possible agent, both chemical and physical, should be considered. 
Finally, data should be obtained on the quantity of exposure to determine whether the maximum 
allowable limits of concentration have been exceeded by the suspected agent. 


JERROLD SCHWARTZ, Boston. 


HuMaAN RELATIONS IN INDUsTRY R. L. WELLS, South. M. J. 46:60 (Jan.) 1953. 


Wells stresses the importance of assessing the effect of interpersonal relations on the health 
of industrial workers. After the industrial physician has assessed this effect, he should institute 
corrective and educational meaures, if needed, and find measures that will prevent strife and 
disagreement, unhappiness and anxiety, worry and fear, and the little petty annoyances of life. 
Finding the answers as to why people are not happy, why they do not get along together, and 
how these things affect their jobs and their health presents a challenge. 

Sickness absenteeism reports show the importance of emotional factors in absenteeism. It 
must be remembered that one’s individual problems, concerns, and anxieties with respect to 
home and community are not checked at the door of the job to be picked up on the way out 


at the closing whistle, nor are the problems of one’s job stuck in a desk drawer at the end of 
each day. 
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There is always a reason for the way people behave. Certain basic human needs are apparent 
in all workers—job satisfaction, security, pay. Pay has been shown in several studies to rate 
below job satisfaction and security. Job satisfaction comes from being treated in a considerate 
manner, from being kept informed of what is going on and why, and from knowing what a 
particular job is and how it is to be done. 


Human relations is an art requiring training and self-discipline, understanding, patience, and 
sympathy, forcefulness, forthrightness, and a true sense of fairness. A human relations program 
in industry is a study in the art of living and working together in harmony to the end that each 
of us may be fully productive and happy. It is a study in the art of human understanding and 
the day-by-day application of this art. 


If industry is to do a good placement job, it must give systematic thought to basic human 
needs and to the application of these needs to the working environment. It must appreciate that 
attitudes often more important than skills. 


An ExpERIMENT IN INDUSTRIAL Foot HEALTH. M. R. GasguE and G. F. Hott, South. M. J. 
46:275 (March) 1953. 


From their contacts with industrial workers, Gasque and Holt came to realize that disorders 
of the feet constituted an important medical problem in industry, and they feel that there is 
need for a program of foot health in industry. A sore, aching foot can be a distraction, and as 
such it may be responsible for those accidents traceable to decreased worker attention. 


The foot sufferer whose work requires standing will come to associate his pain with his job. 
Unless these employees are salvaged by proper foot care, expensive labor turnover may result. 
If, however, the foot disorder is relieved in the plant medical department, the worker will be 
grateful, and industrial relations will be improved. 


The symptoms of certain systemic diseases first appear in the feet, and attention to the feet 
will facilitate the early diagnosis of such disorders. 


Proper placements of workers may likewise be aided by examination of the feet, and the 
safety shoe program can be made more effective. 


The aim of the foot health department in the plant with which the authors are connected 
is not only to detect existing foot disorders but also to seek out those cases of incipient foot 
disorders that might be prevented by early treatment, as in the case of an early bunion or a 
compression neuralgia of a branch of the lateral plantar nerve, sometimes called Morton’s 
neuralgia. Routine examinations and foot care are provided for all employees with occlusive 
vascular diseases and with diabetes. The educational phase of the foot health program is 
carried out by the usual methods of disseminating information. 


Some ConrLicts CausED By Group Bonus MeTtHops OF PAYMENT. NORAH 
M. Davis, Brit. J. Indust. Med. 10:18 (Jan.) 1953. 


The author describes some results of an investigation into the attitudes of 386 men and 402 
women toward group bonus methods of payment. About two-thirds of the total number either 
were definitely dissatisfied with these methods or were neutral or divided in opinion. 

The main reasons given for liking the system were that it increased earnings. The analysis 
of the reasons given for disliking the system shows that it aroused three main types of psycho- 
logical conflict. First, the desire to earn more money. The bonus is influenced by factors 
outside the workers’ control, and this leads to a sense of injustice which may be expressed in 
aggressive behavior or in feelings of helplessness. 


Second, there are the social conflicts arising 
within or between the payment groups. 


Third, workers may experience personal conflicts in 
that they feel impelled to act in a way that is opposed to their concern for their health, their 
standards of workmanship, or their ethical code. These conflicts tend to arise when the bonus 
system is introduced in unsuitable circumstances and without due knowledge of or regard for 
the existing motives and scale of values of the workers. 
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It is suggested that there is urgent need for systems of payment to be regarded primarily 


as matters affecting the health and morale of workers and, therefore, as the concern of the 
industrial medical officer. 


B. H. Ampur, Boston. 


EMOTIONAL STABILITY IN CoLLIERY WorRKERS. ALASTAIR HERON and Dorotuy BRAITH- 
walrteE, Brit. J. Indust. Med. 10:27 (Jan.) 1953. 


A small battery of objective tests was used to determine emotional stability in colliery 
workers. These tests take about 30 minutes to administer. The tests showed further evidence 
concerning the great prevalence of psychoneurotic handicap among underground workers. 


B. H. Ampur, Boston. 


AGE AND INpusTRIAL AcciDENT Rates. H. F. Kine and D. SpEAKMAN, Brit. J. Indust. Med. 
10:51 (Jan.) 1953. 


The methods and results of investigations into the relation of age and industrial accident 
rates are surveyed and discussed. It is argued that the data at present available have serious 
limitations and so do not permit definite coticlusions as to the nature of this relationship. A 
detailed approach, including the collection of a number of items of information about each 


accident, is suggested as a prerequisite of further progress. Aurnons Scnsacen 


REPORT BY THE MEDICAL DIRECTOR OF THE SLOUGH INDUSTRIAL HEALTH SERVICE. 


A. 
Austin Eaccer, Fifth Annual Report, Slough Industrial Health Service, 1951-1952. 


The service started in 1947 with 52 member firms employing 6,324 workers. After five years 
there were 143 member firms with 15,175 employees. The total number of firms in the area 
is about 300. There is apathy on the part of certain nonmember firms and employees in spite 
of Service endeavors to create interest in medical service to industry. 


The full-time staff aims at a close liaison with the general practitioners. It holds joint 
appointments with the Service and with the London School of Hygiene and Tropical Medicine. 
It cooperates with outside organizations in training programs and investigation work. 

The present subscription paid by member firms is 16 s. ($2.24) per employee per annum. 

The medical staff consists of the medical director, a senior clinical assistant, and an assistant 
medical officer. Services include the following: 1. Occupational Hygiene Team. This is for 
the investigation and analysis of toxic exposures and for advisory service to managements 
regarding control of industrial hazards. 2. Casualty Service. This is for the treatment of 
minor industrial accidents and work-associated conditions. However, the cases of 62% of the 
patients seen were nonindustrial. A mobile dressing station for medical examinations and 
re-treatments is used to advantage. Of 305 dermatological cases, 27% were due to industrial 
causes. 3. Nursing Service. There is a three-month duty rotation covering all phases of service. 


Frequent staff meetings allow for discussion. Duties include plant visits and plant first-aid 
instruction as well as more routine nursing duties. 


Ten full-time and three part-time nurses are 
employed. The medical departments of member firms employ 5 full-time nurses and 11 part-time 
assistant nurses or first-aides. 4. Physical Therapy Department. This handled 4,084 cases and 
gave 31,089 treatments in the past year. Five staff members are employed. 5. Remedial Depart- 
ment and Rehabilitation Service. This provides accommodation for 66 in-patients and 20 out- 
patients. There is a gymnasium, an individual remedial treatment room, swimming pool, and 
workshops with lathe and welding apparatus. Occupational activities, remedial treatments, gym- 
nastics, educational and recreational activities are sponsored and supervised. 6. Social Service 
Department. A social service officer is employed in a consultant capacity regarding medico- 
social problems. Studies of general background and some conditions are made when requested. 
This department is progressing cautiously. 7. Records Department. 


Difficulty in setting up a 
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record system sufficiently inexpensive and informative has been experienced. At present, daily 
register sheets, records of physical therapy treatments, and remedial center patients’ records 
are maintained. All these records are utilized in statistical and research efforts. 

The medical director feels that in five years great strides have been made and that the 


Service is of great value. FRranx Brent, Boston. 


THE oF INDUSTRIAL ABSENTEEISM. C. Rotta, G. Rusino, and L. BriGatti, 
Transactions of 17th Industrial Health Congress of Italy, March, 1951. 


This is a report of a comprehensive study of the nature and extent of absenteeism in Italian 
industry. Statistics are reported on the type of illness, frequency, and morbidity and on sex, 
age, and seasonal factors. The findings represent an interesting comparison with corresponding 


experience in American industry. A. Rossamo. 
5 


ANNUAL REPORT, LABoR INSPECTION IN Norway, 1951. 


The report on occupational disease and occupational health activities shows an increasing 
number of occupational diseases of which the Labor Inspection has been notified. 

This increase is certainly due both to more intensive and to more extensive control of 
exposed groups. 

In a well-controlled national group of about 60,000 employees working in establishments with 
good medical service, the number of cases which medical officers in these establishments reported 
decreased during 1948-1951 from 4.2 to 3.3 cases per 1,000 workers. These figures include cases 
of pneumoconiosis, different intoxications, dermatitis, hearing defects, and others, with and 
without sick leave. 

The number of notified new cases of pneumoconiosis has shown a downward trend in the 
last years; the same is true of dermatitis. 

An increasing number of cases of different intoxications have been reported in the last 
years. Most cases, however, are slight and have been revealed by the increasing use of routine 
control of exposed groups. An increasing number of hearing defects in various noisy occu- 


pations have been disclosed ARNE BruusGaarD, Oslo, Norway. 


Physiology and Nutrition 


OcuLarR FaTIGUE IN THE RADAR OperRAToR. R. S. RIFFENBURGH, U. S. ARMED Forces 
M. J. 4:71 (Jan.) 1953. 


It was found that a large percentage of radar operators presented themselves at the eye 
clinic with complaints of tiring and of headache during or after their work. There was great 
variance of conditions under which different groups work. Whereas, as a rule, the length of 
watch is not more than half an hour at one time, on one ship the men watched the radar screen 
for a full four hours. 


The author feels that no man should have to watch the radar gear for more than one-half 
hour at one sitting, and a shorter length of time than this is probably to be preferred. This 
does not mean more men on watch but more frequent change-offs. If a unit is shorthanded, 
it is not necessary for the man to have complete rest for this period but only ocular rest. 

Posture is a factor in tiring, and the seating arrangements should be such that the operator 
can be relatively relaxed, with adequate back support. 


There is an increase in tiring at certain speeds of sweep of the radar, but further study is 
necessary to determine the optimum speed combining both maximum comfort and efficiency in 
picking up contacts. 

It is usual for the operator to watch the screen in the most nearly complete darkness 
obtainable. As with television, however, too high a contrast level increases the rate of fatigue, 
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thus making complete darkness not advisable. The optimum level of contrast between the screen 
and the surroundings is another factor which needs further investigation. 


It might be advisable to have available near the radar apparatus a pair of red goggles similar 
to those used by pilots for dark adaptation prior to night flying. When it is necessary for the 
operator to leave the relatively darkened radar area and be exposed to bright sunlight, these 
goggles would lessen the discomfort of the sudden contrast. They would also enable a quicker 
adaptation to a functioning level to be made when the operator returns to reduced illumination. 


EFFECTS OF TRAINING ON THE BLoop Picture. 


MIHRTAD PASARGIKLIAN and EMILIO 
SARTORELLI, Med. lavoro 43:458 (Dec.) 1952. 


Four subjects were studied for their blood picture during muscular training. Of the four 
subjects, two were kept at rest as controls, while the other two were subjected to 75 marches 
in five months for a total of 163 hours and a distance of approximately 600 km. Results obtained 
show that a great number of erythrocytes and reticulocytes are introduced into the circulation 
during the second month of training and that there concentration in the blood returns almost 
to normal in the next two months. It is therefore believed that training provokes greater 
erythropoiesis, with an introduction into the blood system of formed elements poor in hemo- 
globin. Neither a qualitative nor a quantitative variation was noted in the leucocytes. 


ENGLISH SUMMARY. 


CATALASE AND Anoxic ANOXIA RESULTING FROM WorRK DONE IN ANAEROBIOSIS. LUIGI 
GHIRINGHELLI and CEsARE Mo.ina, Med. lavoro 43:463 (Dec.) 1952. 


The authors have studied the behavior of blood catalase in men suffering from acute hypoxia. 
The subjects of the experiments were submitted to exhausting marches lasting from 10 to 15 
minutes on an ergometer with conveyor belt. Before and after each march, catalase in capillary 
and venous blood was measured by the Barelli method. 


There was no noticeable variation in capillary and venous blood before and after work. The 
authors believe that these negative results may be due to the short period in which the organism 
was in a hypoxic condition provoked by the intense work. eessen Susan 


A ForMULA TO DETERMINE THE VOLUME OF DEAD SPACE IN Man’s LuwuNGs: 


EXPERIMENTAL CONTROL. EMIL10 SARTORELLI and GIANPIERO Ricct, Med. lavoro 43:468 
(Dec.) 1952. 


The formula of C. Bohr for measuring the volume of dead space in man’s air passages has 
been controlled experimentally and can be considered valid when this volume does not exceed 
500 cc. It is therefore valid for both normal and pathological subjects. 

Furthermore, a comparison of values obtained from the Bohr formula and the Krogh and 


Lindhard formula demonstrates that the latter is less accurate for normal subjects and cannot 
be used for pathological subjects. 


ENGLISH SUMMARY. 


Bioop CHANGES DuRING WorK IN Hot SURROUNDINGS. 
Prac. lék. 5:331 (Oct.) 1952. 


A. ZwetscHe and J. Srutex, 


Thirty workers employed in conditions of high temperature and humidity were examined 
while engaged in their routine work. The examination was carried out before, during, and 
after work. In addition to blood changes, changes in body weight, in intake and output of 


fluids, in intake and kind of food, and in blood pressure and pulse, changes of body temperature 
and vital capacity were followed. 


Pulse acceleration of 10.1+, rise of body temperature of 0.44 degree during work and 


0.47 degree after work, total average decrease in body weight of 100 gm., and increase in pulse 
pressure were found. The last readjusted after work by a fall in the systolic pressure. No 
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morphological changes in the blood picture were found. ‘The authors found in all cases a 
lowering of the hematocrit value in the venous blood after work. This cannot be explained by 
hydremia of the blood plasma and must be regarded as an effect of considerable loss of chlorides 
through excessive perspiration on the one hand and on the other hand as a result of improper 
use made of oxygen by the tissues through the passing of arterial blood via the arteriovenous 
junctions into the veins. The authors found subjective complaints of heightened fatigue and 
exhaustion in these workers as compared with those employed at normal temperatures. 


ENGLISH SUMMARY. 


ELECTROMYOGRAPHIC INVESTIGATIONS OF POSITION AND MANNER OF WORKING IN TyPE- 
WRITING. ARNE J. S. LUNDERVOLD, Acta physiol. scandinav. 24: Supp. 84, 1952. 


These investigations throw light on an important problem not only in typewriting, but also 
in many other occupations in which myalgia, especially in muscles doing static work during 
different operations, affects the neck, shoulder region, and arms. This myalgia is rather common 
in typists, stenographers, telephone operators, packers, and others in whose occupation small, 
monotonous movements and rather high tempo are characteristic. Psychic factors play an 
extremely important role in regard to the state of contraction of muscles in general and espe- 
cially in the cases mentioned. A local increased contraction of the muscles, with a greater 
number of motor unit potentials in action, dominate the picture. 


The disease shows a markedly high incidence among women, being higher among the 
younger employees. The investigations show that altering the working position and the manner 
of working could markedly lessen the muscular power necessary in typewriting. 


ARNE BRUUSGAARD, Oslo, Norway. 


Occupational Diseases and Hazards 


Use oF DimERCAPROL (BAL) OINTMENT IN CHRONIC CHROME DeERMatitis. H. N. Cove Jr., 
A. M. A. Arch. Dermat. & Syph. 67:30 (Jan.) 1953. 


Chrome compounds (chromic acid, chromates, and bichromates) are powerful skin irritants. 
Chief offenders are the alkaline chromates—potassium, sodium, and ammonium bichromates. 


Chromium compounds affect the tissue proteins, forming with them chemical compounds, as 
in the tanning of hides. In strong enough concentration they corrode the skin and mucous 
membranes. 


Strong solutions not concentrated enough to corrode the skin may produce a toxic dermatitis. 
In still weaker concentration, the chromates may sensitize the skin and cause an allergic 
dermatitis. 


In the past the treatment of chrome dermatitis has been mostly symptomatic, consisting of 
application of wet dressings, lotions, and ointments. The idea of using a weak concentration of 
dimercaprol (3%) locally in ointment form in experimental and clinical studies of chronic 
chrome dermatitis was arrived at because the intramuscular injection of dimercaprol had been 
found to be of no value by other investigators, and it was deemed impractical since the patients 
would not consent to hospitalization. Studies on rabbits with experimentally produced chrome 
dermatitis showed that treatment with 3% dimercaprol ointment produced a 25 to 50% improve- 
ment within one week. 


The auther also presents a clinical study of seven patients suffering from chronic chrome 
dermatitis. Intolerance to dimercaprol was noted in a single patient. Two hospitalized patients 
with severe dermatitis showed complete clinical remission within a period of two weeks with 
the daily application of 3% dimercaprol ointment to the affected areas. The four remaining 
patients still exposed to chromates have shown up to 75% improvement with the continued 
daily use of the ointment for periods ranging from two to five months. 
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It is suggested that local use of 3% dimercaprol ointment may be of value in cases of chronic 
heavy metal dermatitis, particularly in chronic chrome dermatitis, for which the clinician has 
no other agent to offer. The patients should be hospitalized to get best results. 


THE MECHANISM OF Dust CLEARANCE FROM THE LuNG: A Tueory. P. Gross, Am. J. 
Clin, Path. 23:116-120 (Feb.) 1953. 


In a series of consecutive autopsies on 87 adult persons, appreciable numbers of alveolar 
macrophages which were unrelated to active inflammation were shown in 43. In most instances 
atelectasis was the underlying cause of accumulation of macrophages. Other causes were alveolar 
edema, thickened alveolar walls, proximity to bronchi, vessels, or scars. In some cases there 
was no demonstrable cause. The common factor in all instances in which demonstrable causes 
were recognized was reduction in the excursions of alveolar tissue. A theory is described which 
satisfactorily explains the normal mechanism for dust and cell removal from the alveolus to the 
bronchiole and takes into account the demonstrated relationship between alveolar stasis and 
reduced excursionary activity of alveolar tissue. 


AvutTHor’s SumMMArRY [INpust. Hyc. DicEst]. 


ALLERGY AND INpustry. H. G. GARDINER, Ann. Allergy 10:732 (Nov.-Dec.) 1952. 


Reviewing the literature and present status of) knowledge on allergy in industry, Gardiner 
stresses, first, that industry must deal with the employee who through allergic illness not in 
itself of industrial origin is frequently absent from his work or is rendered less effective in his 
work. Asthma, eczema, and hay fever are all well-known examples of this group. Second, 
industry must deal with the person whose allergic illness and/or concomitants or complications 
are aggravated by or are the result of exposures experienced in his work. Under the Work- 
men’s Compensation Acts as written or as interpreted in some states, such conditions are held 
to be compensable. 

The author lists and cites literature reports on various types of respiratory allergies as well 
as on allergic dermatitides. Other allergic manifestations in which the sensitizing and activating 
substances have been traced to occupational sources include various forms of eye, ear, nose, 
throat, gastrointestinal, and central nervous system syndromes. Then there are persons whose 
sensitivity is activated by medications or equipment used in the treatment or prevention of 
industrial injuries and illnesses, including allergic illness. 

There have also been reports that persons living in the vicinity of certain industrial plants 
have become sensitized to substances ejected by industrial chimneys. 

Finally, industry is concerned with the allergic response created by its products in the con- 
sumer. Reactions to kapok, orrisroot, detergent compounds used in laundry, kitchen, and bath, 
nylon hair nets, nylon hose, dress dyes, dress shields, and others are widely known. 


ALLERGIC PROBLEMS IN MODERN INDUSTRY: PREVENTION AND CONTROL. R. R. SUSKIND, 
Ann. Allergy 10:745 (Nov.-Dec.) 1952. 


This paper is concerned with the prevention and control of allergic conditions in industry, 
particularly with those which involve the skin. Whenever a chemical substance is introduced into 
an industrial process, it is advisable to determine the toxicological properties of the new sub- 
stance and to ascertain whether it will irritate or sensitize the skin. The authors discuss the 
advantages and limitations of several methods which may be employed to ascertain the sensi- 
tizing capacity or potential allergenicity of chemical compounds, such as the guinea pig 
technique, the patch-test technique, and usage tests. 

The most effective measures in the safeguarding of an operation which employs a sensitizer 
or irritant are safety engineering measures. Exposure should be prevented by enclosing the 
process involving the hazardous compound. If complete enclosure is not possible, a hygienic 
program must be instituted so that the worker has minimal contact with the sensitizing material 
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by spillage, handling, and exposure to vapors and dusts. Expert guidance for and supervision 
of the worker are frequently required to help establish nonhazardous handling. Good plant 
housekeeping is the keystone of prevention. This involves the cleanliness of the operations area 
and of the equipment and tools used in the particular process, as well as cleanliness in the rest 
of the plant. Insofar as the involved operator himself is concerned, the most effective control 
measure is that he have a complete understanding of the safety program in which he plays a 


key role. He must have available adequate washing facilities which he may use as often as is 
necessary for effective hygiene. 


In choosing workers for a job which involves exposure to a sensitizing substance, it is 
important to avoid assigning to such operations persons who have the following: (1) recurrent 
eczematous contact dermatitis from other industrial contactants; (2) seborrheic dermatitis; (3) 
dermatophytosis, with an “id” reaction; (4) stasis syndrome; (5) ichthyosis; (6) pompholyx, and 
(7) other skin problems which result in itching and scratching. 


The investigations that must be carried out if an outbreak of dermatitis occurs in an indus- 
trial plant include determining the nature of the exposure, the substances involved, how long 
they have been used, and the number of cases. Depending upon the particular problem, it may 
be advisable to examine not only the workers who have reported their medical problem but 
also all workers handling the same suspected compound. 


The consultant—dermatologist or allergist—must become familiar with the industrial process 
by going through the plant with a foreman or production superintendent who is familiar with 
what each worker does. The consultant should consider the safety engineering methods which 
are employed, their apparent effectiveness, and condition of the machines and tools, the cleanli- 


ness of the plant, the protective measures used by the employee, his hygenic habits, and the 
facilities for washing. 


The fields of industrial dermatology and allergy have become as complex as the American 
industrial scene itself. Cutaneous and allergic problems which arise in industry cannot be solved 
by physicians whose experience is limited to clinical practice. The prevention and control of 
such problems require the joint experience of personnel trained in industrial hygiene, toxicology, 
chemistry, dermatology, and allergy. Several teams of trained personnel from university and 
government toxicologic research laboratories are now active in this field, but the number of 
such teams is still meager by comparison with the expanding requirement of industry. 


EVALUATION OF INDUSTRIAL DERMATITIS BY ANALYZING Its PaTtTeRN. G. L. WALpsort, 
Ann. Allergy 10:755 (Nov.-Dec.) 1952. 


In the past the principal means of detecting the cause of contact dermatitis have been history 
taking and patch testing. Waldbott here demonstrates how the analysis of the pattern of a 
lesion can be a most valuable aid in the appraisal of an industrial lesion. 


One case in which plastic dust, with which the patient had contact at work, was at first 
thought to be responsible for a dermatitis proved to be the result of a hair rinse. 


A dermatitis on the buttocks of a truck driver was considered to be due to the plastic of a 
toilet seat, but close attention to the localization proved it to be due to contact with the leather 
cushion which protruded from the truck seat. When the patient perspired, the dye from the 


seat cover had permeated his thin overalls. This was, therefore, an occupational and com- 
pensable lesion. 


A hospital clerk presented a very chronic and severe dermatitis on both hands. This started 
when he took up his present job. The lesion was characteristic of a “flat surface type.” In 
addition, it involved an area on the knuckles. The flat surface responsible for it was identified 
as that of a rubber pad on his desk. The eruption on the knuckles occurred because the patient 
was an amputee and had to lean heavily on the rubber pad when getting up from his desk. 


These and several other cases demonstrate Waldbott’s contention that the pattern of a 
lesion can be very important in establishing its etiology. 
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PosstnLE ROLE OF TRAUMA AS A COCARCINOGEN: CASE REPORT ON AN OrL WoRKER. 
P. Kotin and J. E. Kanter, Cancer 6:266 (March) 1953. 


The 60-year-old man whose case is presented had been employed by a petroleum corpora- 
tion for 30 years. His work involved exposure to and frequent skin contamination by a mod- 
erately heavy refined oil used in transformers and electrical motors. 

Physical examination revealed a tumor mass, 1.7 cm. in diameter, extending 3 to 4 mm. 
above the skin surface over the dorsum of the third right metacarpal. The center of the mass 
was covered by a brownish crust; the edges were rolled and pearly white. 

One month before, the patient cut the dorsum of his right hand at the site of the present 
tumor. The wound healed slowly, and in the course of his work the lesion was scraped, with 
minor abrasions to the overlying eschar. Two weeks prior to entry, a severe blow was received 
on the injury site, following which the tumor first appeared and began to grow rapidly. At an 
examination within two months prior to the injury no such lesion was observed, and examina- 
tion at the time of injury also failed to reveal a similar lesion. 

The lesion was removed by a wide surgical excision, and microscopic examination revealed 
a Grade 1 squamous cell carcinoma. 

The authors point out that the concept of “sensitization” or “preparation” of skin by means 
of suboptimal exposure to carcinogenic hydrocarbons has been experimentally established by 
several investigators. The suboptimal exposure serves as an initiating phase by converting some 
of the cells in the skin of experimental animals to a preneoplastic condition. Following this 
stage, nonspecific agents, such as wound healing, freezing with carbon dioxide snow, croton oil, 
and mechanical irritation, are capable of converting the skin to true neoplasm. 

This patient may be presumed to have clinically paralleled the experimental observation of 
cocarcinogenesis, with his occupational exposure to petroleum products serving as the initiating 
mechanism and the wound healing following trauma as the promoting agent. 


ErystpELOID—A METHOD OF TREATMENT. 


P. O. Grecory, J. Maine M. A. 44:1 (Jan.) 1953. 

Erysipeloid may appear in various forms, but the one most commonly seen in fishermen in 
Maine is a mild localized cutaneous type which usually appears on some part of the hand, 
occasionally in the form of paronychia. It is connected with itching and burning and appears 
as a smooth, circumscribed, more or less edematous plaque, at times with elevated irregular 
borders. It slowly extends over the fingers and up to the wrist, usually only on the dorsal 
surface. Lymphangitis and lymphadenitis occur in some cases. General symptoms, such as 
fever and malaise, may at times accompany the onset of the disease. The incubation period is 


about one day. The onset of a typical illness is associated with severe, deep-seated pain accom- 
panied by a throbbing which incapacitates the patient. 


Gregory has treated in all about 600 cases of this form of erysipeloid among Maine fishermen. 
In earlier years ointments containing ichthammol were used; later sulfonamides were tried with- 
out much success. Recently the author has been giving patients with this form of erysipeloid 
300,000 units of penicillin intramuscularly on two or three successive days and locally neomycin 
sulfate (0.5 mg. per gram). To this treatment 90% of the patients have responded satisfac- 


torily. Usually the patient’s response is rapid, and his symptoms are gone in not more than 
three days from the start of treatment. 


OccuPATIONAL Factors IN LUNG CANCER—PRELIMINARY REPORT. LESTER BRESLOW, Pub. 
Health Rep. 68:286 (March) 1953. 


The age-adjusted mortality rate for lung cancer in the United States climbed from 2.7 per 
100,000 population in 1930 to 11.0 in 1948; this higher rate is not a statistical artifact, for it 
is similarly reflected in hospital autopsy experience. Lung cancer has become largely a disease 
of men and yields an age-adjusted mortality which is nearly four times as high as that in women. 
Assuming that environmental changes account for this phenomenon and that carcinogenesis 


, 
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has a long latent period, the observed increase in lung cancer mortality during 1930 to 1948 
may reflect environmental changes which have taken place since 1900. Association of cigarette 
smoking and occupational exposures to chromate ore and radioactive minerals have been 
implicated in the causation of lung cancer. 


In an effort to get further data on the etiology of lung cancer, the California State Depart- 
ment of Public Health investigated the occupational and smoking history of a group of lung 
cancer patients with histopathologically proved lesions who had been admitted to nine hospitals ; 
a control group of patients who had been admitted to the same hospitals for conditions other 
than chest disease or cancer but who were of the same age, sex, and race were similarly inter- 
viewed and roughly equated as to socioeconomic status. The patient’s life-long history required 
from one to three hours and was recorded by a qualified occupational analyst; the type and 
amount of smoking were noted. 

Preliminary analysis of data from 408 lung cancer patients and 408 controls confirms the 
association between excessive cigarette smoking and lung cancer and implicates several occu- 
pational exposures not previously identified. In five occupations selected from observations, the 
number of lung cancer cases exceeded by several times the number of control cases; a common 
exposure among these occupations appeared to be to certain metal fumes and particles. 


Although the numbers involved in individual occupations are small, tests of significance 
showed that in cranemen and derrickmen exposed to metals and in firemen of marine and 
stationary boilers the differences observed between those with lung cancer and the controls 
would be unlikely to occur by chance. Men in these and other occupations should be studied 
intensively in order to determine the exact nature of the relationship to lung cancer. 


L. S. SNEGIREFF, Boston. 


BaGASSE DISEASE OF THE LUNGS: BRIEF REVIEW OF THE LITERATURE AND REPORT OF Two 
Cases. S. McDanieEt and J. G. Hutt, Texas J. Med. 48:820 (Dec.) 1952. 


The first of the two cases of bagasse disease described here concerned a man, aged 48, who 
complained of chills, fever, cough, dyspnea, and weight loss of three weeks’ duration after 
four months of progressive malaise and fatigability. 

In August, 1949, the patient commenced his work as an occasional grinder of sugar cane 
bagasse. In January, 1951, this became his primary occupation for one month before the 
progressive symptoms of fatigue, cough, dyspnea, and generalized weakness became prominent. 
A respiratory wheeze, with paroxysmal cough productive of mucopurulent sputum, was apparent 
in March. In May a low-grade fever, with twice-nightly chills and weight loss of 20 lb. over 
a five-week period, forced him to discontinue his work. 

Examination revealed diffuse, coarse rales throughout both lung fields. Although a pleuritic 
pain was present over the right side of the chest posteriorly, no friction rub was noted. A chest 
roentgenogram made in June indicated diffuse infiltration throughout both lung fields; in 
October there was striking improvement, with no discernible abnormality except for increased 
density of the markings to the right apex. 

The second patient was a man, aged 27, who after eight months of intermittent work, which 
consisted of chopping bagasse bales and feeding the grinding machines, observed progressive 
dyspnea, pain in the anterior part of the chest, a morning cough which was productive of 
whitish sputum, fever of unrecorded proportions, and weight loss of 15 Ib. 

Both of these cases occurred in Texas. The literature is briefly reviewed, and it is pointed 
out that bagasse disease is a grave industrial hazard, with a mortality of 4 persons among about 
40 whose cases have been recognized. It is probable, however, that many cases have occurred, 
and the patients recovered without diagnosis. 


Specific measures for protection from the dust are necessary. Wetting of the bale before 
shredding, routine use of filters, and adequate ventilation have been effective. It is not thought 
that antibiotic therapy contributed to the favorable outcome in the two cases here presented. 
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After removal from the contaminated atmosphere, the severely ill patient may profit from 
oxygen and other supportive and palliative measures. The appearance of the syndrome should 


lead to prompt withdrawal of the patient from the bagasse area before irreversible damage 
occurs. 


“SPEKK-FINGER”: A SEVERE FINGER INFECTION OBSERVED IN ArcTIC SEALERS. K. RODABL, 
West. J. Surg. 61:39 (Jan.) 1953. 


During a visit to the sealing station at the Pribilof Islands in Alaska during the killing 
season in July, 1951, Rodahl observed a typical case of “spekk-finger” in a 23-year-old biologist 
engaged in the collection of biological specimens of both young and old seals, collecting snouts 
for odontological age determinations, collecting tags from seal flippers, cleaning skulls, and 
removing the blubber from the skins. Histories were also obtained of two previous illnesses 
which had occurred under similar circumstances in two of the seal biologists. 


“Spekk-finger” (blubber-finger) is the Scandinavian name for a severe type of finger infection 
(cellulitis) which is common among members of the Norwegian sealing fleet visiting the 
Pribilofs. It is less frequently encountered in the Newfoundland sealing field and in the sealing 
field east of Greenland where mainly young seals are caught during the early part of the season. 


When infected, a sudden, extremely painful swelling of the finger occurs. The skin takes 
a reddish color, with a somewhat taut and shiny appearance. The affected area is soft and 
swollen due to thick colorless fluid; in most cases there is no pus. There may be stiffness in 
the neighboring joints. Throbbing is very pronounced. The whole arm may become swollen, 
and the axillary lymph nodes may also be affected. 


Microscopic examination of a tissue specimen, collected during an incision performed to 
produce drainage eight days after the first manifestation of clinical symptoms in the author’s 
patient, revealed hypercornification and squamous cell thickening associated with chronic, 
nonspecific inflammation of the dermis. Microscopic examination of a section from a deep, 
infected wound in an old bull showed an active and chronic nonspecific inflammatory reaction, 
with leukocyte infiltration in the upper layer of the ulcer bed. Beneath this there were granula- 
tion and scar tissue. 


While penicillin given intramuscularly and sulfanilamide tablets given orally were not effec- 
tive in the author’s patient, a slight improvement was observed two days after aureomycin (1 gm. 
daily) was given in addition to penicillin. This treatment was continued, and 29 days after 
the first onset of the symptoms the hand had returned to normal. 


The etiology and pathogenesis are not as yet established. The infectious agent may enter the 
organism through small cuts in the skin of the finger, and the symptoms may develop after an 
incubation period varying from 3 to 21 days. 


Since “spekk-finger” may result in various sequelae, such as ankylosis and loss of function, 
it is important to take all precautions against the infection. In the case of sealing crews 
operating in the pack ice, sufficient hot water and soap and effective disinfectants should be 
readily available to enable the crew members to cleanse their hands as often as possible during 
sealing operations. Small wounds and cuts in the fingers should be treated and adequately 
protected from direct contact with the seal. The earlier the case is recognized, the greater 
is the chance of healing without complications. 


OBSERVATIONS ON THE PERSISTENCE OF SKIN SENSITIVITY WITH REFERENCE TO NICKEL 
Eczema. J. K. Moraavy, Brit. J. Dermat. 65:84 (March) 1953. 


According to Morgan, sensitivity to nickel is rather common. When the investigations 
described here were begun, cases primarily of industrial origin were to be followed up, but 
among the 58 patients selected for study there were only 2 in whom the primary source of the 
sensitivity was industrial (nickel plating). Nickel-plated suspenders were the primary source 
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of sensitivity in 55 patients and a nickel-plated watch in 1 patient. Apart from the primary 
site of sensitization, many of these patients showed additional eczematous reactions at other 
sites at which nickel was in contact with the skin from earrings, brooch and necklace clasps, 
medallions, metal watch straps, and even safety pins. Furthermore, no less than 31 of these 
patients had on their original visits shown a secondary eczematous spread to sites other than 
those in contact with nickel, particularly to the elbow flexures, face, and neck. Most of them 
had had contact with nickel for many years before sensitization became apparent. 

The patients had all originally submitted to patch tests with one drop of 10% nickel sulfate 
solution on a small square of lint which was fixed to the upper outer arm or back with zinc 
oxide strapping. Of the 54 patients traced, 47 had originally given positive reactions in 24 hours 
and 7 in 48 hours. Patients who had had a clinically typical suspender dermatitis but who had 
not had the patch tests were excluded from the series. 


Fifty-four of 58 patients known to have been sensitive to nickel were traced, and their 
sensitivity was reassessed by a standardized technique after an interval ranging from 1% to 11 
years. Thirty-one patients demonstrated a persisting sensitivity, confirmed by the presence of 
contact eczema with continued exposure or by freedom if contact was avoided. Twenty-three 
patients gave negative results to patch testing. Eighteen of these patients continued to have 
eczema, although they were no longer nickel sensitive. It is suggested that in a proportion of 
these patients the specific sensitivity to nickel, which in nine instances did not last more than 18 
months, could be regarded as merely a transitory phase in the course of a series of eczematous 
reactions, many of them nonspecific in character. The prognosis of patients with initial positive 
patch tests to nickel was complex, but it appeared in some to be independent of the continuance 
of contact with nickel. As the majority of those who became insensitive to nickel in due course 
continued to suffer from eczema, it seems that the constitutional background of the patient is 


often of much greater significance with regard to prognosis than the initial specific external 
agent. 


A Fretp Stupy oF OccupaATIONAL DEAFNESS. 
10:41 (Jan.) 1953. 


Cottin M. Jounson, Brit. J. Indust. Med. 


The hearing of 219 men and women employed in several noisy engineering trades was 
investigated. Of these, 28 workers were found to be suffering from bilateral ear disease or 
deafness not due to noise. Of the remaining 191, all except one man were found to have hearing 
losses due to noise, which could be demonstrated by speech or pure-tone audiometric tests. 
These tests were carried out at the factories during working hours. 


After 20 or more years’ exposure to the noise of their work, 9 out of 12 chippers and 
riveters, 7 out of 11 stampers (drop forgers), 6 out of 12 boiler-plate fitters, and 4 out of 14 


heading-machine operators who were examined were unable to hear speech at more than 3 ft. 
distance in either ear. 


Noise-level measurements made by the Physics Department of the National Physical 
Laboratory in the factories where the tests were carried out suggest that only when the over- 
all noise exceeds 105 to 108 phons is serious damage likely to be caused to the hearing of an 
appreciable number of workmen. Noise less intense than 105 phons will probably cause 
damage to the hearing of only a small group of persons most susceptible to injury. 

Observations are also made on the recovery of hearing after a period of rest from work, 


on the phenomenon of adaptation of hearing for speech in ambient noise, and on other sub- 
jective effects of noise. 


B. H. Boston. 


FURTHER OBSERVATIONS OF PNEUMOCONIOSIS IN RADIATOR AND BoILer FINISHERS. L. 
DuNNER and R. Hermon, Brit. J. Radiol. 25:606-608 (Nov.) 1952. 


Radiator and boiler finishers scrape and clean casting previously molded in a mixture of 
sand and oil, creating clouds of “black dust” which they are bound to inhale. The dust contains 
silica and carbonaceous matter. Six years ago some of these men were examined and x-rayed; 
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their lungs showed a fine mottling, uniformly distributed but most marked in the mid and lower 
zones ; larger patches were also seen, indicative of confluence. The men had been following their 
occupation some years. Recently five of these men have been reexamined, and x-rays of their 
chests earlier and at the time of this report are given to demonstrate progressive deterioration 
which was particularly evident clinically and roentgenologically in three. Since the first exami- 
nation steps had been taken to reduce the exposure to dust to a minimum. The condition in 
these three men is now one of disabling pneumoconiosis, a siderosilicosis. Why the dust hazard 
did not affect all the workers is not clear. No reference is made to tuberculosis among these 
workers, which is an outstanding feature of pure silicotic fibrosis. 


E. L. Cottis Hye.]. 


Tue Burnt Foor. P. S. Lonpon, Brit. J. Surg. 40:293 (Jan.) 1953. 


This paper describes observations on 301 burned feet and their management. It confirms 
that primary excision followed by grafting is the best treatment for totally destroyed skin and 
that thin split-skin grafts provide durable cover for the foot, including its weight-bearing 
surfaces. 

There were 247 patients (180 men and 67 women). About one-half of the patients, that is, 
119 men (131 burned feet) and 3 women (4 burned feet), sustained their burns while at work. 
Molding and casting were the commonest causes of burns in industry. 

Grafting was employed on 187 of the burned feet; this occurred on 61 feet on the day of 
burning, on 27 feet from one to seven days after burning, and on 99 feet more than a week 
after the burn was sustained. Repeated grafting operations were required on 39 of the 187 feet. 
The author stresses that the best treatment for totally destroyed skin is excision and grafting 
within a few hours of burning. 

All the surviving 68 patients who did not require grafting made full recoveries. Of the 
remaining 174 patients who had grafts on one. or both feet, 155 recovered fully and 15 made 
satisfactory recoveries. In only four patients were results poor; two were boys with badly 
burned feet, one was an arthritic old man, and the fourth was a heavy woman with varicose 
veins and gravitational edema. 

The value of primary excision and grafting for totally destroyed skin was confirmed, and the 


suitability of thin split-skin grafts for the replacement of burned skin on all parts of the foot 
was established. 


SuRFACE OF FINELY GrounpD Sivica. P. B. Dempster and P. D. Ritcuir, Nature, London 
169:538-540 (March 29) 1952. 


Studies of the silica solubility of quartz powders led the authors to the following conclusions. 
Quartz powders produced by grinding have an outer layer which has a higher solubility than 
the core. This layer can be stripped by repeated buffer extraction, and it can be regenerated in 
various ways, for instance, by grinding or polishing. It is likely that this layer is noncrystalline 
and vitreous (Beilby layer). Quartz determinations by differential thermal analysis show, there- 
fore, low values for fractions of the order of size of a micron. The layer thickness appears to 
be independent of particle size and is according to various estimates of the order of 200 to 
1,000 A. 

Quantitative quartz determinations on fine quartz powders showed progressively low values 
with decrease in particle size, but after etching of the samples with hydrofluoric acid much higher 
results were obtained. This is explained by assuming that an amorphous outer layer surrounds 
the quartz grains. The layer thickness can be estimated to be about 300 A. 


The significance of these findings for silicosis research is to be tested by animal experiments. 


G. NaGetscumipt [Butt. Hye.]. 


Farmer’s Lune: A REvIEW OF PRESENT KNOWLEDGE. C. J. FULLER, Thorax 8:59 (March) 
1953. 


Fuller observed 32 cases of farmer's or thresher’s lung during the past eight years. The 
dlisorder occurs in the following forms: (1) the acute isolated attack; (2) the subacute and 
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more chronic condition which shows a spontaneous tendency to recover, and (3) the chronic 
and irreversible phase in which secondary lung changes, such as emphysema and fibrosis, have 
occurred as a result of repeated exposure over a period of years. 

Of the 32 cases reviewed by Fuller, 5 were examples of the short acute attack, 24 of the 
subacute phase, and 3 of chronic pulmonary damage. 

Farmer's lung seems to be due to the inhalation of dust from moldy hay or straw, which 
consists of mold spores, together with grass particles. In commenting on the suggestion that 
farmer’s lung might be a true bronchomycosis and that Candida albicans might be the causal 
fungus, Fuller says that the evidence is far from conclusive. The second possibility is that 
farmer’s lung might be due to a bacterial infection. Were this the case, it would seem reasonable 
to expect that microscopy and culture of sputa would reveal some recurrent and constant 
infecting organism, which has not been so. A third possibility is that farmer’s lung is a form 
of asthmatic response due to sensitization either to the degradation products of moldy grass 
or to molds themselves. If by asthma one means bronchial edema and spasm accompanied by 
forced expiratory effort and sibilant rhonchi, then farmer’s lung is not asthmatic. The fourth 
possibility is that farmer’s lung is the result of irritation of the bronchial epithelium by the 
breakdown of mold spores and possibly grass particles, resulting in miliary inflammatory 
response. Repeated exposure to the inhalation of hay or threshing dust having an extremely 
high mold spore content may eventually produce a response in the bronchial wall which may 
be similar to that which occurs in rabbits and which has been described as a fungal granuloma. 


Histological material from human subjects is difficult to obtain, because farmer’s lung is 
almost never fatal. The one death that occurred in this series was of a patient who two years 
previously had had a well-marked attack of farmer’s lung with spontaneous recovery. Necropsy 
showed widespread pulmonary tuberculosis. Neither culture nor microscopy of the lung tissue 
showed evidence of bronchomycosis. Many questions about farmer’s lung remain unanswered, 
and the author suggests further studies. 


PRESENTATION OF A CLASSIFICATION OF PNEUMOCONIOsIS. E. BALGAIRIES, J. AupPETIT, G. 
Dectercg, P. Fousert, J. J. Jarry, and P. Naprras, Rev. méd. miniére 5:13-34, 1952. 


This is an account from the French point of view of the efforts by the French physicians 
at Douai and the Pneumoconiosis Research Unit at Cardiff to produce an internationally 
acceptable x-ray classification of coalworkers’ pneumoconiosis. The details of this work have 
already been published in English (Bull. Hyg. 27:341, 1952). 

The reviewer recently attended a conference in Paris at which representatives from Belgium, 
France, Germany, Great Britain, and the Netherlands provisionally accepted the “Cardiff-Douai” 
classification after very minor modifications. A. L. Cocurane [Butt. Hyc.]. 


StupIEs ON THE or Cuttinc DerMmatoses: First RESULTS OF ANIMAL 
EXPERIMENTS. R. Fasre; R. E. VERMEs, and C. Dumont, Transactions, 3me 
Congrés technique et national de la sécurité et de I’hygiéne du travail, Avignon, 1952. 


The first results of animal experimentation with cutting oils showed the following facts. 

In the conditions used it was impossible to produce in different species of animals cutaneous 
lesions analogous to those observed in industrial cutting oil dermatitis. The difference in 
anatomical structure of the skin of animals from that of man certainly does not adequately 
explain the failure, which corresponds with the results of numerous other authors who, as 
reported by Hausser in 1938, tried in vain to reproduce the affliction experimentally by rubbing 
cutting oil on volunteers. 

In all species of animals studied, painting with industrial mineral cutting oils produced toxic 
symptoms capable of producing death. Histologically, alterations of lungs, spleen, and liver 
accompanied by certain cutaneous changes were observed. In the same conditions, codex oil of 
petrolatum proved to be absolutely harmless. R. Truwavt, Paris. 
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DERMATITIS PROVOKED BY SATURNIDAE Motus: YELLOWTAIL MotH DERMATITIS OR 
Caripito Itcu. Guipo D’Avanzo, Med. lavoro 43:439 (Dec.) 1952. 


The author, a ship’s medical officer of the Italian Mercantile Marine, sets forth a rare 
exotic infection, often of professional character, consisting of a very troublesome erythematous- 
vesicular dermatitis caused by direct or indirect contact with the abdominal hairs of special 
Saturnidae moths characteristic of South and Central America, the same belonging to the genus 
Hylesia. 

After reporting some cases on vessels infested with these moths while in Caripito Bay, 
Venezuela, the author gives a complete outline of the infection and dwells upon the particular 
pathogenic mechanism, making recommendations for prophylaxis and therapy. 


AuTHOR’s SUMMARY. 


Two Cases or CANE Disease. Lorto REALE, Med. lavoro 43:453 (Dec.) 1952. 


A description is given of two cases of cane disease observed in laborers working in a cane- 
gathering center in Sardinio. Symptoms were acute eczema on face and limbs, irritation of 
conjunctiva and nasal mucous membranes, and a slight rise of temperature. The two patients 
recovered in a week. 

The author believes that cane disease is occupational and is caused by an allergy for a fungus 
of the Sporotrichum type, a parasite growing .on canes exposed to humidity for long periods. 


ENGLISH SUMMARY. 


Tue Crinicat Picrure AND PaTHOLOGy OF AsBESTOSIS. W. BEHRENS Jr., Ztschr. 
Unfallmed, u. Berufskrankh. 45:129-140 (May 15); 179-189 (Sept. 15) 1952. 


This is a general account of asbestosis, introduced by mention of the uses of asbestos cen- 
turies ago for woven garments for the dead during cremation and as wicks for the lamps of the 
vestal virgins. The chief chemical and physical characters of different kinds of asbestos belong- 
ing to the two main groups of this mineral—amphibolite and chrysolite asbestos—are recorded. 
The world distribution of asbestos and its mining, treatment, and use are shortly described, as 
well as the industries in which dust inhalation hazards may be met. Reference is made to the 
published work of a considerable number of authors who have studied asbestosis since the first 
records of the disease about 1906; their observations on the effect of length of exposure to 
asbestos dust in different concentrations are given. 

The symptomatology and diagnosis and the x-ray findings in different stages of the disease 
are also published. 

Special mention is made of the association of asbestosis with carcinoma, which is contrary 
to experience in cases of silicosis. Postmortem reports from the literature indcate that in 309 
cases of asbestosis there were 44 lung carcinomas (14.2%), whereras in 2,204 cases of silicosis 
only 32 carcinomas were found (1.4%). 

The experience of the association of tuberculosis and asbestosis varies greatly in different 
countries. English workers have recorded a high rate of tuberculous infection among workers 
in asbestosis, and the Home Office reports for 1933 to 1939 include 90 deaths from asbestosis, 
with an association of tuberculosis in 32 deaths. This is, however, to be compared with the 
silicosis deaths, for during 1932 to 1939 there were 797 tuberculous infections in a total of 1,397 
fatal cases of silicosis. In America, tuberculosis is a rare complication of asbestosis. Some 
figures from the German experience record that among 500 definite and 200 doubtful cases of 
asbestosis there were found only 11 instances of active and 51 of inactive tuberculosis, whereas 
among cases of silicosis the incidence of tuberculosis was 35% in the slight and 63% in the 
severe degrees of silicosis. 


The rest of the paper consists of a description of the macroscopic and microscopic appearances 
of the lungs in asbestosis, as well as a discussion, with an excellent reference list, of the nature 
and significance of the “asbestosis bodies” about which there have been so many differences of 
opinion. 


M. E. [Bull. Hyg.]. 
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METABOLISM OF BLoop PROTEINS IN PNEUMOCONIOSIS. EUGEN PETRACEK. Prac. lék. 4:313 
(Oct.) 1952. 


Altogether 247 miners with different pulmonary findings of pneumoconiosis were examined. 
Apart from roentgenographic examination of the lungs, laboratory investigations were carried 
out of the blood picture, erythrocyte count, sedimentation rate, blood proteins and their fractions, 
residual nitrogen, and Brdi¢ka’s polarographic reaction. The results were statistically eval- 
uated and compared with the x-ray findings in the lungs. It was found that there can be typical 
laboratory changes, particularly in the blood proteins, even when the roentgenographic findings 
themselves are negative. The laboratory findings have diagnostic as well as prognostic value. 
Laboratory findings among workers in soft-coal mines, in hard-coal mines, and in potteries 
were compared. The various relationships between the laboratory results were worked out 
statistically. 


ENGLISH SUMMARY. 


Bone Necrosis IN Divers (Catsson DISEASE). 
1952. 


T. Dave, Acta chir. scandinav. 104:153, 


Of 25 professional Norwegian divers on whom roentgenographic studies were done, 4 showed 
definite signs of bone necrosis as a result of air embolism. Detailed case reports on two of these 
professional divers are presented. One was a 47-year-old man who had worked 20 years without 
any accident; the other, aged 31, had worked 10 years. The report showed how this condition, 
which is characterized by protracted severe pain causing appreciable invalidity, may occur in 
the femoral head and the humeral head, respectively, as a result of diving work. 

In the older man, arthrosis developed secondarily to the bone necrosis, and at the age of 56 
he was granted a permanent invalidity rent from the National Insurance Institution. The 
second and somewhat younger patient had to give up his enlistment with the Norwegian Navy, 
as he was unable to lift his right arm to the regulation salute, but he is still working as a 
diver at great depths with the aid chiefly of his legs and left hand, and he has not applied to 
the National Insurance Institution for compensation. The mobility of the right shoulder and 
arm is restricted because of considerable deformity of the right humeral head, secondary 
arthrosis, and soft tissue calcification and ossification, respectively. The patient has considerable 
discomfort, but the pain has been essentially reduced after a series of roentgen irradiation 
treatments. 


The importance is stressed of passing a law which would legalize the automatic recognition 
by the National Insurance Institution of bone necrosis in professional divers as compensable 
disease and which would be similar to the law in force for silicosis. 


Skin HAZARDS FROM FERTILIZERS AND PesTICIDES (IN ENGLISH). Louis SCHWARTZ, Arhiv 
hig. rada 3:265, 1952. 


The author discusses the problem of skin hazards from fertilizers and pesticides which occur 
among farmers, florists, and cattle breeders. The pathology and measures for prevention of 


occupational hazards are described. 


ARSENICAL MELANOSIS AND SILIcosis IN A GLAss WorkKER. Oscar GILjE, Nord. med. 
46:1606 (Oct. 24) 1951. 


Chronic arsenical melanosis is a rare disorder nowadays. A laborer who was employed in 
the mixing department of a glass works for 14 years developed the clinical picture of a true 
arsenical melanosis 1 year after he left his arsenic-exposed job. 


The laboratory findings (arsenic excretion in urine) did not support the clinical diagnosis. 
There was also revealed a pulmonary disorder similar to silicosis on x-ray examination. 


ARNE BruvusGAArD, Oslo, Norway. 
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THE Diatomaceous Eartu Factories. T. Eprna, Y. Takase, Y. INASAWA, 
and K. Horie, Tohoku J. Exper. Med. 56:214 (Aug. 25) 1952. 


The authors found 12 silicosis patients (11%) among the 106 workers in six factories deal- 
ing with diatomaceous earth at Enda by roentgenographical examinations of their chests. The 
12 silicotics were graded as follows: 8 in the first stage; 3 in the second stage, and only 1 in 
the third stage. 

The shortest period during which silicosis might be incurred was three years, and the 
morbidity tended to increase with the years employed. Advanced forms of silicosis above the 
second and the third stages were found in the group of those who had been employed 51 years 
or more. Morbidity here increased also with the age. 


Except for the tendency of decrease in breathing capacity, subjective and objective symptoms 
were few. 


Tuberculous complication was found only in one case of the first stage. 

The Enda diatomaceous earth contains 76 to 86% SiOz, which is amorphous hydrated silica 
in the condition of irreversible colloid and not quartz, which is generally considered as the 
cause of silicosis. 

The authors feel that these cases are of some interest in considering the etiology in silicosis. 


[Butv. Hye.]. 


Industrial Toxicology 


Resinosis: A New INpusTRIAL Hazarp? 


G. P. and Corinne CLancy, Federation 
Proc. 12:311 (March) 1953. 


During the grinding and powdering of a synthetic resin a peculiar dryness of the mouth and 
nasal mucosa was encountered. 


Workers in the same room also experienced coughing and 
sneezing. 


Air samples collected at various distances from the grinding machine contained 
microscopic resin particles. The workers are now using face masks which have ;vevented the 
recurrence of the symptoms. Animal inhalation experiments were made with co, clymers of 
divinyl benzene and acrylic acid or styrene, which varied in degree of cross linkage i1d water 
sorption. Carboxymethy] cellulose, agar, plantago gum, and mucin powders were alsc tested. 
All of the substances produced immediate sneezing and other signs of upper respiratory irr’. tion. 
No deaths were caused, but wheezing and rales developed in some animals. When the rats re 
killed and examined, distended resin granules were found to have blocked major bronchi, w:."1 
the production of mucous plugs, consolidation, and atelectasis. 


The most prominent effects were 
produced by the more loosely cross linked resins. Although no human cases of lower respiratory 


obstruction due to distended resin have come to the authors’ attention, it appears that inhalation 


of resins by laboratory and industrial workers may be potentially hazardous and can be averted 
by sim ) utions. 
by simple preca Inpust. HyG. DiceEst. 


PARATHION POISONING IN CitRUs GRovE OPERATIONS IN 1951. J. W. Writtiams, J. T. 
GriFFitHs Jr., and C. R. STeEaRNs, J. Florida M. A. 39:655 (March) 1953. 


Between March 1 and Oct. 31, 1951, 28 cases of supposed parathion poisoning were reported 
to the Florida Citrus Experiment Station. Of these, 9 were confirmed as parathion poisoning 
by blood cholinesterase tests, 8 were probably parathion poisoning, and 11 were definitely not 
parathion poisoning. In all but one of the nine authenticated cases there was an exposure period 
of more than 10 days; the patient who was an exception had a seven-day period of exposure. 

The histories of 13 patients are presented. Those of the nine patients who had authenticated 
cases of parathion poisoning emphasize the extreme importance of regular blood examinations 
during parathion exposure and the necessity for immediately removing a man from exposure 
if the red blood cell cholinesterase values drop below 70% of normal. 

Cases 10 through 13 are presented, because they suggest the possibility that the use of 
alcoholic beverages may in some instances complicate parathion poisoning. 
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New ApproacHEs TO HEALTH EvaLuaTion oF INsEcTICIDES. KINGsLEY Kay, Canad. J. 
Pub. Health 43:516 (Dec.) 1952. 


The author discusses the history of the use of insecticides, mainly chlorophenothane U. S. P. 
(D.D.T.). The various toxicological aspects are outlined, and information is given about the 
program undertaken in Canada to study new products for toxicity both in the laboratory and 


in field tests. Mary O. Amour, Boston. 


Tue INFLUENCE OF HORMONES ON THE DEVELOPMENT OF SILicoTic NODULES PRODUCED 
BY INTRAPERITONEAL INJECTION OF QUARTZ. ERICH SCHILLER, Brit. J. Indust. Med. 
10:1 (Jan.) 1953. 


The author studied the effect of various hormones on the development of the silicotic 
nodule. Mice were used as the experimental animals. These mice were injected with a single 
dose of 10 mg. of quartz suspended in 0.1 ml. of saline. About 80% of the particles were below 
26. 


It was found that the formation of silicotic granulomas under these conditions could be 
influenced by the regular injection of hormones. Cortisone, estrogens, insulin, and thyroxin 


showed an inhibitory effect. Desoxycorticosterone acetate and testosterone propionate increased 


: the formation of connective tissue. B. H. Aupur, Boston. 


Tue Action oF DIFFERENT FORMS OF PURE SILICA ON THE LuNGs oF Rats. E. J. KING, 
G. P. Mouanty, C. V. Harrison, and G. NaGetscumipt, Brit. J. Indust. Med. 10:9 
(Jan.) 1953. 


Different forms of free silica were injected into the lungs of rats intratracheally in order to 
study any differences in the rate and severity of pathogenic reactions which they might produce. 
Fused silica, quartz, cristobalite, and tridymite of high purity and equal size were used. 


Of the various forms of silica studied, tridymite was the most rapid in producing tissue 
reaction. Then came cristobalite, quartz, and fused silica in that order. In spite of their almost 
identical silica content, size distribution, and silica solubilities, the crystalline modifications 
acted more rapidly than fused silica, and there were marked differences between the crystalline 


forms. It seems probable that tissue activity is somehow related to the crystal structure of the 


dust, but this cannot as yet be explained. 8 it, Aas: Dae 


MERCURIALENTIS. D. Hunter and A. Lister, Brit. J. Ophth. 37:234 (April) 1953. 


In connection with the case history of a man, aged 58, who had been a thermometer maker 
for 35 years, Hunter and Lister comment on so-called mercurialentis (a colored reflex from 
the anterior capsule of the lens, believed to be due to a deposit of mercury). The bulb of a 
long-pipe thermometer containing 2 oz. of mercury had burst in the man’s hand, and some of 
the mercury had been deposited under the skin. Most of the mercury was removed at the time 
of the injury, but during the following week ataxia and nystagmus developed and the patient 
was thought to have acute labyrinthis. He attended hospital regularly for two years, during 
which time his hand never healed completely. He was admitted to hospital in 1937, when a gray 
scarred mass was excised from the palm of the right hand. During the following two months 
symptoms of mercury poisoning, with tremor of the arms and legs, ataxia, and severe headache 
developed. The patient was never perfectly well from this time onward. Since 1947 he has 
complained of a staggering gait, of feeling miserable, and of continual headache. His exposure 
to mercury ceased in March, 1948. When examined in 1951 he was found to have vertigo, fine 


nystagmus, and paresis of the right external rectus muscle. Both eyes had been trephined for 
chronic simple glaucoma. 


On examination with the slip lamp, the lens showed a brownish, sharply defined anterior band. 


Examination with high power showed it to be very finely granular and to have an iridescent 
sheen. 
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The authors cite several reports from the literature which indicate that mercurialentis is a 
common sign of prolonged exposure to mercury; it may be the only sign and once formed is 
permanent. Although the condition is usually of industrial origin, it can also be caused by 
prolonged use of yellow mercury ointment on the skin and even on the lid margins. 


Semi-Micro DETERMINATION OF CARBON Monoxipe. G. Le Moan, Ann. pharm. frang. 
9:625, 1951. 


The displacement of CO from carboxyhemoglobin by dilute sulfuric acid is done under a 
small bell jar, the method being analogous to the determination of urinary ammonia by Fleury. 
The CO liberated acts on PdCls. The Pd reduced is separated on a sintered glass filter, 
redissolved in a chloro-nitric mixture. After elimination of the excess acid, potassium iodide 
is added. The determination is done colorimetrically. The technique is rapid and accurate and 
enables a study to be made of acute and chronic carbon monoxide poisoning. 


R. Truwavt, Paris. 


ACTION OF METHEMOGLOBIN ON CYTOCHROME OXIDASE INHIBITED BY CYANIDES. 
Ann. pharm. frang. 10:407, 1952. 


J. DeGa, 


Although the anticyanide action of methemoglobin was elucidated and studied a long time 
ago, the study of its mechanism has been the object of only a small amount of work. That is why 
the author, using different techniques, took up again the work of Albaum, Tepperman, and 
Bodansky (J. Biol. Chem. 163:641, 1946) and showed that the antidote action of methemo- 
globin is due to a competitive action against cyanides between this pigment and cytochrome 
oxidase. The inhibition of the latter causes cellular asphyxiation, bringing about the death of the 
poisoned animal. The cyanide-cytochrome oxidase complex is less dissociated than the cyanide- 
methemoglobin. This explains why higher molecular concentrations of methemoglobin than 
of cyanide are required to obtain a complete reactivation of a preparation of cytochrome oxidase 
introduced into a mixture of the two substances. 
those observed with animals. 


The numerical results are in agreement with 


R. Paris. 


DETERMINATION OF SMALL QUANTITIES OF NICOTINE IN AIR AND BIOLOGICAL MATERIAL: 
APPLICATION TO THE STUDY OF ABSORPTION AND ELIMINATION OF THE ALKALOID IN 


Suspyects Exposep. R. Fasre, R. Trunaut, and C. Boupene, Ann. pharm. frang. 
10:579, 1952. 


Following Corcoran, Werle, and Garreau-Perdreau, the authors applied the reaction of 
Koenig (red-orange color by cyanogen bromide and benzidine) to the determination of small 
quantities of nicotine. In an acetone medium at pH 5.3, the sensitivity is maximum, and the 
colored solution remains clear during a sufficient time to evaluate with precision photometrically. 

The method is applicable to air after collection in dilute sulfuric acid and to animal or 
vegetable material after steam distillation from an alkaline medium, followed by purification 
by extraction with ether from an acid medium. 


Making possible the study of urinary elimination of nicotine, the method offers great interest 
for the surveyance of subjects exposed. It can serve equally well to evaluate the retention of 
alkaloid by plants treated with nicotine as a means of insect control. 


R. Trunaut, Paris. 


STUDIES ON THE TOXICOLOGY OF SOLVENTS FOR REPLACEMENT OF BENZENE: III. IsopropyL 
BENZENE. R. Fasre, R. TruHAut, E. VeRMEs, and J. BERNUCHON, Transactions, 3me 
Congrés technique et national de la securité et de I'hygiéne du travail, Avignon, 1952. 


In the general plan of research on the replacement of benzene by solvents less toxic, the 
authors have, after the study of cyclohexane and toluene, studied isopropyl benzene. 


After a review of the subject of this hydrocarbon from an industrial hygiene point of view, 
the authors discuss their first results from experiments on rats and rabbits. 
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The rat was much more sensitive than the rabbit. While the latter endures without apparent 
symptoms a prolonged exposure to 6.5 mg./l., the former does not resist concentrations above 
2.5 mg./l. Thus isopropyl benzene appears to possess an acute toxicity for the rat greater than 
that of benzene or toluene. This agrees with the findings of Warner, Dunn, and Von Oéettingen. 


From the point of view of action on the hemopoietic organs in doses producing chronic 
intoxication, isopropyl benzene does not produce in either species systematic modifications of 
the number and proportion of formed elements in the blood or bone marrow. 

In the conditions of the experiments, contrary to benzene, toluene, or cyclohexane, isopropyl 
benzene produces in the rabbit a slight decrease in coagulation time of the blood. This change 
is not found in the rat. 


The authors established a photometric method for the determination of isopropyl benzene in 
biological media, based on the application of the color reaction with methyl-ethyl-ketone in an 
alkaline medium after removal by a current of hot air and nitration by a mixture of sulfuric- 
nitric at a low temperature. This method was applied to the study of the distribution in the 
animal and the rate of loss of the hydrocarbon in the course of experimental poisoning. The 
results obtained were as follows: the localization of the hydrocarbon in the bone marrow, the 
cerebellum, the spleen, and probably the adrenal. 


Histologically, the examinations showed a slight passive congestion of the liver, lung, spleen, 
and adrenal. The other organs, in particular the nerve centers, the bone marrow, and the 
endocrine glands other than the adrenal, showed no appreciable lesions. 


R. Trunavct, Paris. 


StupiEs OF EXPERIMENTAL BERYLLIOSIS. 
15:354, 1952. 


Paut MULLER, Schweiz. Ztschr. allg. Path. 


Nodular fibrosis was produced after several weeks of treating mice and rats with beryllium 
oxide (particle sizes, 3 and 10 “) by intraperitoneal and intrarespiratory routes, respectively. 
Histological studies showed that two stages in the tissue reaction can be differentiated, an early 


nonspecific and a late fibrous reaction. No toxic action of beryllium on peritoneal or lung 
tissue could be observed. 


ENGLISH SUMMARY. 


NEuROTIC MANIFESTATIONS IN THE COURSE OF CHRONIC TRICHLOROETHYLENE INTOXI- 
CATION. BOHUMIR CHALUPA, Prac. lék. 4:254 (Aug.) 1952. 


Manifestations of chronic intoxication with trichloroethylene were studied by means of a 
questionnaire on neurotic complaints in a group of 48 patients working with trichloroethylene 
in degreasing metal spare parts over a period of from one month to 27 years. The dependence 
of individual symptoms upon the length of exposure was ascertained statistically. Out of the 
original 36 questions, 16 items were found by analysis, there appearing to be a progression of 
frequency between positive answers and length of exposure. 


In the course of long-term exposures the following signs of neuropsychic unbalance could 
be observed: a loss of nervous and psychological control, emotional instability, excitation 
syndrome, states of anxiety and depression, fatigability, and disturbances of motor coordination 
and postural balance. The general lowering of resistance and poor state of health are also 
in direct relationship to the gravity of exposure. 

The coefficient of correlation between the length of exposure and the number of specific 
neurotic symptoms complained of was + 0.633 + 0.061, which points to the causal relationship 
between the exposure and the functional manifestations of neuropsychic unbalance. Differences 
in age or sex do not play a part. Repetition of the questionnaire at intervals of one to five 
months gave good agreement. It may be of use mainly for purposes of orientation in the 
elimination of unsuitable workers and of persons with signs of chronic intoxication. 


CONDENSED FROM ENGLISH SUMMARY. 
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Does Sriicosis AFFECT THE S1ILIcA CoNTENT OF HUMAN BLoop? G. WortH and G. CAMPEN, 
Hoppe-Seylers Ztschr. physiol. Chemie 288:155-164 (Nov.) 1951. 


As the authors had access to a large number of silicotics, they tested in duplicate the silica 
content of the blood of 264 persons, half of whom were coal miners with various stages of 
silicosis. 

Great precautions were taken to get low blank values in the method which is a varient of the 
molybdenum blue technique described by Kraut and Weber in 1942 (Bull. Hyg. 18:393, 1943). 
The mean result for the whole group was 8.3 + 2.4 7. SiO2/ml. of blood. Neither sex, different 
kinds of inflammatory or other diseases, nor silicosis caused any significant difference in the 
silica content of the blood. Tests were also made after ingestion of organic silicon compounds. 
Here a rapid rise of silica content of blood and urine was found, but the blood silica had dropped 
to its normal value after nine hours. 


The bearing of these findings on the silica solubility theory is discussed. If the theory is to 
be maintained, then it must be assumed that the amounts dissolved are too small to be demon- 
started in the blood or that excretion through the kidneys is to rapid. 


G. NaGetscumipt [Bu tt. Hye.]. 


ESTIMATION OF SMALL QUANTITIES OF TRICHLOROETHYLENE AND TRICHLOROACETIC ACID. 
BouumiL Soucek and Eva Franxova, Prac. lék. 4:264 (Aug.) 1952. 


This is a description of a modification, wit considerably increased sensitivity, of Fujiwar’s 
method for the estimation of trichloroethylene and trichloroacetic acid in pyridine and aqueous 
solutions. The method described allows trichloroethylene to be estimated in pyridine solutions 
within a range of 2 to 550 Y, with an efficiency averaging 100%. In quantities up to 10 ¥ the 
error of estimation is + 10 to 20%; if more than 10 y, then this error is 5%. An amount of 
0.5 ¥ of trichloroethylene can still be detected quantitatively. . 

Trichloroethylene can be liberated from water or biological materials either by bubbling 
through a stream of nitrogen at a temperature of 90 C. or by distillation in a vacuum. 

Trichloroethylene in the presence of trichloroacetic acid may be estimated by distilling off 
the former in vacuum, leaving the latter in the dish in which it can be estimated. Trichloro- 
acetic acid may be estimated in the residue, with an average of 89% recovery. In blood, 
trichloroethylene can be estimated with the same accuracy as in aqueous solutions, but trichloro- 
acetic acid can be determined approximately only 60%. In the air, trichloroethylene can be 
determined with the same accuracy as in pyridine solutions. 


CONDENSED FROM ENGLISH SUMMARY. 


Nitrous Gases IN ELectric WELDING. BoHnuMIL Soucek, Prac. lék. 4:346 (Oct.) 1952. 


The findings of estimation of the concentration of nitrous gases arising in the electric arc 
during welding are as follows: The amount of nitrous gases is in direct proportion to the 
intensity of the current necessary to produce the arc. Thus, if the welder has to work with 
greater current in the arc, whether on account of the nature of the welded material or on account 
of the kind, quality, and strength of the electrodes used, he is exposed to relatively greater 
amounts of gases than when working with lower current. The suction of gases during welding 
in an upward direction is quite unsuitable, the concentration of nitrous gases around the welder 
being then considerably higher than if the gases are allowed to disperse freely in the air. The 
concentration of nitrous gases rapidly decreases with the distance from the site of welding, 
if they are allowed to disperse freely in the air with the aid of a mild air current. 


ENGLISH SUMMARY. 
DETERMINATION OF LEAD IN BLoop. O. A. WEBER, K. VoLoper, and V. B. Vouk, Arhiv. 
hig. rada 3:296-313, 1952. 


A monocolor dithizone method for the determination of lead in blood is described. The 
main points in which the proposed method differs from the usual dithizone method are the 
following: (1) The extraction of lead with dithizone is performed at rather high pH values 
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(10.5) and (2) the iron is removed after mineralization of blood by means of 2% aqueous 
cupferron solution. 

The first modification increases the sensitivity of the method and at the same time dispenses 
with the necessity of washing the lead dithizonate solution to remove the excess dithizone before 
measuring the extinction. The cupferron extraction eliminates all the possible sources of error 
which are connected with the presence of iron. 

The statistical treatment of the calibration curves shows that the method is reliable, sensitive, 
and precise. The standard error of a single determination is not more than + 7 ¥ for lead 
concentrations from 25 to 500 y per 100 ml. of blood if the measurement of the optical density 
is performed with a Beckman spectrophotometer at 520 mu. If two parallel determinations are 
made in each analysis, the standard error may be reduced to + 5 ¥. 

ENGLISH SUMMARY. 


INDUSTRIAL MANGANESE POISONING IN YUGOSLAVIA. Gj. KARMINSKI, Izvanredna izdanja 
farmakol. Inst. Zagrebu 5:3-18, 1949. 


Manganese poisoning is a rare disease among the workers employed in Yugoslav Mn mines. 
The illness, with nervous and mental symptoms, was first suggested in 1940, with divided 
medical opinions. The mode of toxic action of Mn in the body is not well known, and the 


diagnosis of sporadic intoxication in man is difficult. In cases suspected of Mn poisoning no 
definite diagnosis should be made until clinical and laboratory tests and prolonged observation 
agree and permit a positive per exclusionem diagnosis of Mn intoxication. This is true with 


both the pneumonic and the encephalitic form. More should be known about Mn tolerance and 
its metabolism in the human body. 


E. J. Froeticn [Cuem. Asst.]. 


Leap Excretion oF LEAD HARDENERS IN A MODERN SWEDISH Toot Factory. K. G. 


Rienér, S. G. Sj6HoLM, O. SJOHOLM, and R. VEsTERBERG, Nord. hyg. tidskr. No. 3-4, 
41, 1953. 


In this paper the authors have given an orientation on the amount of lead and coproporphyrin 
in urine and on the occurrence of basophilic aggregates in the blood of a group of workers who 
had been slightly exposed to lead during their work as lead hardeners in a modern tool factory. 
The amount of lead in the urine of these workers was, as could be expected, higher than the 
amount in the urine of a control group. The porphyrin and basophilic aggregate values were on 
the same level as those of the control group. The exposure had not caused any evident symptoms. 
of lead poisoning. The authors want to call attention to the difference in the significance of lead 
in urine, on the one hand, and, on the other hand, to coproporphyrin and basophilic aggregates. 
They also want to emphasize the importance of cooperation between people with medical, 
technical, and analytical-chemical competence in order to solve the problem of lead exposure. 
To get a better knowledge thereof, it is necessary to perform investigations like the present one 


on groups of subjects in many factories in which cases of lead poisoning have been reported as 


well as in those in which this has not been the case. Excise Suwany 


DISTRIBUTION OF LEAD IN BLoop. GEN’ICHI WATANABE and TosHIOo YANA, Igaku to Seibut- 
sugaku (Med. and Biol.) 22: Pt. I, 114-117; Pt. II, 179-182; Pt. III, 247-250, 1952. 


I. Distribution of lead between plasma and corpuscles in blood of lead workers. Blood taken 
from 109 workers susceptible to Pb poisoning was separated into blood cells and plasma, and 
Pb was determined in both fractions according to Tompsett. When Pb contents in blood cells 
and in plasma are expressed as x and y, respectively, the distribution of Pb in these two fractions 
can be expressed by an equation: y = 21.43 + °-486. Pb was more abundantly distributed in 
blood cells than in plasma. II. Seasonal fluctuation of the distribution of lead in blood. Seasonal 
fluctuation of the distribution of lead in blood. In summer Pb is present more abundantly in 
plasma than in winter. The distribution of Pb in summer (temperature at noon, approximately 
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25 C.) and in late fall (approximately 10 C.) can be expressed by the following equations: 
in summer, y = 39.27 x 9-302; in late fall, y’ = 21.58 +’ °-484, in which y and y’ represent the 
concentrations of Pb in blood cells and x and + those in plasma, respectively. A possible 
mechanism for these fluctuations is discussed. III. The distribution of lead in blood cells. 
Isolated blood cells from 25 cc. of blood obtained from workers in a storage-battery manu- 
facturing factory were hemolyzed with 9 vol. of distilled water, and the solution was shaken 
vigorously with an equal volume of ether. Aqua (containing hemoglobin) and the supernatant 
(containing stroma) layers were separated cautiously, and ether was evaporated off from each. 
The amount of Pb was much larger in the fraction containing stroma (mainly red blood cell 
membrane) than in the solution containing hemoglobin, and can be expressed by y = 1.lx — 4.1, 


in which y and x are, respectively, the amounts of Pb (in y)of hemoglobin and stroma fractions 


from the 25 cc. of blood. M. NAKAMURA [CHEm. Asst.]. 


Medicine and Surgery 


ForeiGN Bopies AND BuRNs oF THE Eye. J. S. Lyncu, Pennsylvania M. J. 56:35 (Jan.) 
1953. 


About 10% of all accidents involve the eye, and most eye accidents are due to foreign bodies 
and burns. In industries, the percentage of eye injuries is even greater; in some industrial plants 
eye injuries account for up to 25% of all accidents. 

Foreign bodies on the surface of the corned. or conjunctiva are frequently dislodged by 
tearing, or they may be easily picked off or removed by irrigation. They rarely cause compli- 
cations and never produce scarring. 

Foreign bodies lodged subconjunctivally or buried in the sclera, on the other hand, are 
often difficult to remove. They likewise rarely cause complications or reduce vision through 
scarring. 

Foreign bodies embedded in the cornea below the epithelium will produce cicatrization. 
Prompt removal with minimal trauma is essential, especially when the foreign body is lodged 
over the pupillary area. 

It is usually necessary to relieve pain and orbicular spasm. During the instillation of the 
anesthetic a cursory history ought to be obtained. It is important to know how long the foreign 
body has been present and whether or not it struck with force. 


The author rarely applies an eye pad after the removal of foreign bodies, unless there is 
a fairly large denudation of the epithelium. Since it is common practice to use eye patches 
routinely, the author lists eight reasons why they should not be used. 


Discussing burns of the eye, the author says that thermal burns from heated metals, flame, 
hot grease, and boiling water resemble acid burns in that they usually are not progressive, while, 
in contrast, alkali burns become progressively worse. 

-Regardless of the chemical, whether it be acid or alkali, the eye should be immediately and 
thoroughly flushed with water. Trying to neutralize an alkali burn with a weak solution of acid, 
or vice versa, is time consuming, useless, and dangerous. A local anesthetic, sufficient to relieve 
pain and the associated lid spasm, is instilled. The eye is then irrigated with isotonic saline 
solution for several minutes. Two per cent fluorescein sodium is instilled, and again the eye is 
thoroughly flushed. The fluorescein sodium reveals the extent of the damage. 


All devitalized tissue, as well as any foreign material, should be removed. It is important 
that no solid particle of a chemical remain lodged under the upper lid or in the edematous folds 
of the conjunctiva. A 1% solution of homatropine hydrobromide is then instilled. Then 
the cul-de-sac should be filled with an antiseptic or anesthetic ophthalmic ointment. 

The patient is instructed to return for a redressing the following day. The eye is again 
copiously flushed with saline. One should be on the alert for secondary infection or a beginning 
symblepharon at each dressing. 
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The so-called flash burn which causes an actinic keratoconjunctivitis is a chemical reaction 
due to the ultraviolet radiation released when striking a welding arc. 


Such burns occur almost always in persons working near welders and not in the welders 
themselves. The “flash” is bilateral and is manifested by acute pain, photophobia, lacrimation, 
inflammation, and swelling of the bulbar conjunctiva and lids. The patient’s typical complaint 
is that of a feeling of sand or grit in the eyes. These symptoms do not occur until about 4 to 12 


hours after the exposure. The only treatment indicated is to relieve the pain, which lasts usually 
about 12 to 18 hours. 


Burns due to an excessive exposure from an ultraviolet lamp or the sun also produce an 
actinic keratoconjunctivitis. 


Environmental Conditions 


Tue EFFect oF CLIMATE AND ATMOSPHERIC PoLLUTION ON Corrosion. J. C. Hupson and 
J. F. Stanners, J. Appl. Chem. 3:86 (Feb.) 1953. 


The results of routine observations on the corrosion of the small reference specimens of ingot 
iron and of zinc exposed at the atmospheric testing stations of the Corrosion Committee all 
over the world are presented and discussed. The data which relate to more than 20 sites and 


up to 20 separate annual tests at each provides a good indication of the effect of climatic differ- 
ences on atmospheric corrosion. 


In Great Britain, where for most of the year the climate is sufficiently humid to promote 
corrosion, the determining factor for its severity is the sulfur pollution of the air. Tests made 
in collaboration with the Fuel Research Station at 16 sites where the atmospheric pollution is 
measured have shown an almost perfect correlation between the amount of sulfur dioxide taken 


up from the atmosphere by lead peroxide pollution gauges and the rate of corrosion, for both 
steel and zinc. 


In the absence of sulfur pollution, corrosion at sites overseas is generally slight. For 
example, tests at Delhi indicate that the resistance of the Delhi pillar to corrosion is to be 


attributed to the mildness of the corrosive conditions there rather than to any superiority of the 
iron itself. 


Corrosion on surf beaches in the tropics and subtropics may, however, be exceptionally 
severe. At Lighthouse Beach, Lagos, Nigeria, and at Kure Beach, North Carolina, United 
States, U. S. A., the rates of corrosion for steel are about five times greater than those in the 
most corrosive industrial atmospheres of Great Britain. The severe corrosion at these places is 


associated with the salt spray from the sea; the rate of corrosion falls off rapidly with increasing 
distance from the surf line. 


Preliminary tests on specimens exposed at different heights on the Sutton Coalfield tele- 
vision mast suggest that the effect of distance from the ground is secondary to the natural 
variations in rates of corrosion from one year to another. 


Some details of experimental technique are discussed. Work, in which American investi- 
gators have collaborated, has confirmed that at low copper content variations of a few 
hundredths of 1% in copper content have a marked effect on the corrosion resistance of ingot 
iron. Because of the increasing difficulty in controlling the copper content of different batches 
of ingot iron, the small reference specimens used in most recent tests have been made of copper- 
steel instead of ingot iron. The copper-steel now in use contains about 0.3% of copper; minor 
deviations from this figure should not affect the corrosion rate within the experimental error. 
It has been found also that, although it is advisable to stir the inhibited hydrochloric acid 
solution (Clarke’s solution) used for derusting iron or steel specimens after exposure, failure to 
do so does not impair the accuracy of results, at least for the ingot iron or copper-steel. 


AvuTHors’ SUMMARY. 
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Tue Lonpon Foc—A First SurRVEY OF THE DECEMBER DisAsTER. ANON., Smokeless Air 
23:100, 1952-1953. 


Between Dec. 5 and 8, 1952, an anticyclone of relatively cool air became established over 
the London basin. The consequent temperature inversion was set up at from 200 to 500 ft. 
The resulting water fog was greatly exacerbated by the four days’ emissions of domestic and 
industrial chimneys. During the period, Dec. 3 to 11, inclusive, the minimum and maximum 
average daily concentrations of smoke were 0.32 and 4.46 mg. per cubic meter, respectively ; 
the minimum and maximum average daily concentrations of SO. were 0.144 and 1.300 ppm, 
respectively (measured at County Hall). That higher peaks were undoubtedly reached is * 
evidenced by the fact that the filter resistance of the air-conditioning plant of the National 
Gallery increased over the day at 26 times the normal rate and over a four-hour period at 
54 times the normal rate. The health consequences of these conditions may fairly be described 
as disastrous. In the week ended Dec. 6 in the Administrative County of London, the deaths 
due to bronchitis and pneumonia, to disease of the heart and circulatory system, and to all 
causes were respectively, 121, 318, and 945; for the following week they were respectively, 
872, 801, and 2,484, and for the week ended Dec. 20 they were, respectively, 521, 457, and 
1,523. However, it was not only the older people who were affected; all age groups, except 
those from 1 to 24 years, had their death rate increased by two to four times. The excess 
of deaths over the number expected per million of population in the Administrative County 
of London was 445, compared with 426 in 1866 (cholera epidemic), 243 in 1873 (fog), and 
785 in 1918 (influenza). The increased death rate was noticeable as early as Dec. 5. An 
adequate estimate of the increase of nonfatal illness cannot yet be made, but it is worth 
noting that for the weeks ended Dec. 2, 9, 16, and 23 the new sickness claims (National Insur- 
ance) in London and Middlesex were respectively 19,000, 20,300, 28,900, and 16,300. During 
the fog the applications to the Emergency Bed Service of the London hospital were nearly 
quadrupled for respiratory disorders and were about trebled for cardiac disorders. Cattle 
exhibited at the Smithfield Show at that time suffered considerable distress; five died and nine 
had to be slaughtered. Autopsies showed “emphysema and commencing pneumonia, slight 
enteritis, with considerable fatty degeneration of the liver, kidneys, and heart muscle.” 


Peter C. G. Isaac, Newcastle upon Tyne, England. 


POLLUTION OF THE ATMOSPHERE IN THE SoFT-CoAL Basin oF Most-Usti. VLApMiIR PEK- 
AREK, Prac. lék. 4:339 (Oct.) 1952. 


A preliminary study was carried out in the soft-coal basin of Most-Usti to ascertain the 
pollution of the atmosphere with smoke and exhaust from factories. During investigation in 
the field, macroscopic changes of plants and forest vegetation were looked for, and the content 
of sulfur dioxide was established in 253 air samples. Simultaneously, the direction and strength 
of the wind and the air temperature were recorded. In the above soft-coal basin, there were 
altogether sufficiently and sharply defined five areas in which from an economic point of view 
vegetation, especially forest growths, were significantly damaged. In some of the air samples 
collected in foggy weather even as far away from the source as several hundred meters, the 


amount of sulfur dioxide exceeded 25 7 per liter. On the basis of last year’s experiences, the 


research is being continued. Susan 


Determination of Air-Borne Contaminants 


APPLICATION OF MOLECULAR FILTER MEMBRANES TO THE ANALYSIS OF AEROSOLS. ALEX- 
ANDER Goetz, Am. J. Pub. Health 43:150 (Feb.) 1953. 


Dry cellulose ester gel membranes of high porosity quantitatively retain most aerosol 
particulates on the filter surface. Because of their white color they are useful for estimating 
the total dust content of the air by the discoloration method. They may be rendered transparent 
with liquids of suitable refractive index, and filtered particles may be examined microscopically 
by transmitted light with oil immersion objectives. Black membranes may be used for dark- 
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field: microscopic examination of dust and liquid droplets, and by special techniques membranes 
can be adapted to the examination of fluorescent particles. These filters have been used for 
atmospheric sampling of dust, smoke, smog, salt particles, and radioactive dust. 

Sampling of microbiological aerosols and their culturing in situ in the absence of laboratory 
facilities are discussed, and exploratory experiments are described. 


M. W. Frrst, Boston. 


Ventilating, Air Conditioning, and Engineering Control 


HEALTH AND VENTILATION IN AN AIR CONDITIONED SHop. J. W. HawMonp and R. J. 
Davis, Heat. & Vent. 50:93 (Jan.) 1953. 


Problems encountered in controlling dusts, fumes, and vapors in an air-conditioned factory 
building covering 7,500,000 cu. ft. are related to the cost of conditioning make-up air and to 
the proper distribution of air to all parts of the building. Elimination of a mercury vapor hazard 
in the meter shop and of a “smog” problem due to arc welding of iron and steel are illustrative 
of the procedures followed. M. W. First, Boston. 


Legal Medicine 


CoMPENSABLE GYNECOLOGICAL AND OBSTETRICAL CONDITIONS IN WOMEN IN INDUSTRY. 
Locke Litton MACKENzIE, Compens. Med. 4:3 (Sept.-Nov.) 1952. 


INDUSTRIAL OPHTHALMOLOGICAL SERVICES IN RESPECT TO COMPENSATION FACTORS. 
WoopHULL Overton, Compens. Med. 4:9 (Sept.-Nov.) 1952. 


if 


DETACHED RETINA AS A COMPENSATION PROBLEM. 
4:13 (Sept.-Nov.) 1952. 


ARTHUR GERARD DEvoE, Compens. Med. 


OPHTHALMOLOGY IN THE ADMINISTRATION OF STATE WORKMEN’S COMPENSATION Laws. 
Puitie H. Fink, Compens. Med. 4:15 (Sept.-Nov.) 1952. 


Expert Testimony. Carey P. McCorp, Indust. Med. 22:56 (Feb.) 1953. 


All persons in industrial hygiene may be called as witnesses. Court actions have some of 
the aspects of showmanship. Fees are important for the witnesses and should cover all expenses. 
Technically, the expert witness is entitled to his fee in advance. There are three types of 
witnesses ; “court” witnesses, “material” witnesses, and expert witnesses. Industrial hygienists 
called as expert witnesses are frequently material witnesses also, as they can give evidence of 
some fact in a plant. The expert witness may be most important, both in the court and in 
the preparation of a case. Sometimes such a witness is excluded from the court. It is better 
for the expert to have a knowledge of what has been said on both sides. An expert witness 
can give evidence of “opinion”; his qualifications are of importance, particularly for the record. 
Atmosphere is all important, and witnesses should always try to give the impression of helping 
the court to uncover the truth. Glib answers, especially under cross examination, may be 
dangerous. A witness may ask for time to consider a so-called hypothetical question. If he 
is asked for documents, copies should be kept, as originals may not be recovered easily. Wit- 
nesses should avoid the stigma of becoming professional witnesses by too frequent appearances. 


B. H. Harvey, Boston. 


Radioactive Substances and X-Ray 


Use oF THORIATED TUNGSTEN ELECTRODES IN INERT GAs SHIELDED Arc WELDING. A. J. 
BREsLIN and W. B. Harris, Am. Indust. Hyg. A. Quart. 18:191 (Dec.) 1952. 


An investigation of the potential hazard resulting from the volatilization of radioactive 
thorium during gas-shielded arc welding was conducted by the authors. Radioactive dust 
samples were collected on Whatman No. 41 filter paper and analyzed for alpha activity in alpha 
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scintillation counters. All breathing zone samples were well below the maximum allowable con- 
centration of 70 disintegrations per minute per cubic meter of air (d./m./m.*). A few general 
air samples taken within 6 in. of the arc were as high as 210 d./m./m.’. The authors concluded 
that thoriated tungsten electrodes ordinarily present no radioactive hazard based on a maximum 
allowable concentration of 70 d./m./m. They suggest that welding in a confined area might 


produce excessive concentrations of thorium. R. Dennis, Boston. 


BurninG RADIOACTIVE WASTES IN INSTITUTIONAL INCINERATORS. ALFRED MACHIs and 
Joun C. Geyer, Am. Indust. Hyg. Assn. Quart. 13:199 (Dec.) 1952. 


A survey of institutional incinerators indicated that they were operated in erratic fashion, 
without any particular regulations as to changing time, nature of loading, and operating per- 
sonnel. Faulty combustion and a lack of gas cleaning devices were generally observed. Con- 
trolled tests with P32 showed that incinerator ash accounted for most of the activity. In some 
cases, as much as 6.7% of the loading was deposited on the stack walls and 1.8% in the effluent 
gas. Principal hazard involved removal of incinerator ash in which atmospheric concentrations 
were often close to safe tolerance levels. The authors suggest that serious radiation hazard 


may exist, unless care is exercised during cleaning operations. B: Devens, -Destes 


INDUSTRIAL MEDICINE IN PLUTONIUM PRopUCTION. ANON, Indust. Med. 22:63 (Feb.) 1953. 

This is a brief article outlining the occupational and community health program at the atomic 
energy plant site at Hanford, Wash. The programs of the safety, medical, and radiological 
sciences departments are closely integrated to provide the following services: (1) preplacement 
and periodical physical examinations; (2) industrial accident prevention and first aid through 
14 dispensaries; (3) occupational disease and radiation hazard control through personnel and 
area monitoring surveys; (4) health education, and (5) hospital for occupational as well as 
nonoccupational medical care for the entire industrial community. 


Cost figures for this service are given. The low absentee rate is said to pay for the health 


program. A. T. Rossano, Boston. 


RapIoacTIVE WaAsTE DisposaL. CLINtToN C. PoweLt and Howarp L. ANpDrReEws, Pub. 
Health Rep. 67:1214 (Dec.) 1952. 


Briefly described is the system utilized by the National Institutes of Health, United States 
Public Health Service, for the disposal of radioactive wastes. Commercially available concrete 
burial vaults are filled with liquid waste containers and contaminated material. A loose 
sand-cement mixture is added to fill the voids. The vaults are dumped at sea between 75 and 
100 miles offshore. It is stated that this technique could be employed by the majority of isotope 


users without any detectable contamination of the ocean. A. T. Reena: Becton 
A. T; 


RADIOLOGICAL HEALTH FIELD TRAINING UNIT. SIMON KINSMAN and Morton I. GOLDMAN, 
Pub. Health Rep. 67:1216 (Dec.) 1952. 


In order to bring its training program directly to state and local health agencies, the Radio- 
logical Health Training Section of the United States Public Health Service designed and con- 
structed a mobile unit. The unit is fully equipped for the conducting of demonstrations of safe 
radiochemical techniques. It is equipped with laboratory type assay instruments, field survey 
meters, and personnel monitoring devices. Air conditioning is provided, as well as facilities for 
developing and servicing film badges. The unit has its own pressure water system and electrical 


power supply. A. T. Rossano, Boston. 


RapDIATION ExposuRE IN THE UNITED DADE W. MOELLER, JAMES G. TERRILL, 
and SAMUEL C. INGRAHAM II, Pub. Health Rep. 68:57 (Jan.) 1953. 


This article represents a compilation of reported figures on the number of radiation producing 
devices, on the number of persons exposed, and on average radiation doses. Similar figures 


re also given for ex radi ive materials. = 
are also give exposures to radioactive materia A. T. Rossano, Boston. 
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A FoR Unrrorm INpustriAL HyGieNe CoDES OR REGULATIONS FOR THE USE OF 
RaproactivE Static Extrmrinators. Report, American Conference of Governmental 
Industrial Hygienists, January, 1953. 


The report lists the precautions to be taken in the industrial use of static eliminators con- 
taining radioactive materials. Specific recommendations are made regarding labeling, trans- 
portation, and dispersal of such units, as well as protective measures against internal and external 


radiation hazards. A. T. Rossano, Boston 


An INVESTIGATION INTO THE REMOVAL OF RADIOACTIVE CONTAMINATION FROM THE HANDs. 
James Grecory, Brit. J. Indust. Med. 10:32 (Jan.) 1953. 


The author describes a method suitable for assessing the comparative value of certain 
washing agents in removing radioactive contamination from workers’ hands. This method is 
based on the use of alpha hand-monitoring machines to detect contamination before and after 
a number of washes. 


Ten cleansing agents were compared. Of these, white Windsor soap and a mixture of equal 
parts of soap powder and wood flour were the two agents found to be most effective for 
cleansing the hands of contamination with substances containing uranium and radium. 


B. H. Ampwr, Boston. 
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News and Comment 


NOTICES 
University of Michigan Sixth Annual Conference on Aging 


“Careers for Maturing Workers” is the theme of the University of Michigan Sixth Annual 
‘Conference on Aging to be held in Ann Arbor July 8 to 10, 1953. The problems associated 
with earning in the later years and with methods for creating new opportunities for remunerative 
activity by aging persons are particularly pressing at this time because of the steadily increasing 
number of older workers cut off from earning opportunities. 


Discussion sections will consider the following: economic, social, and personal values of 
continuing employment; the maturing worker from the standpoint of health; age, skill, and 
motivation as factors in adjustment of the older worker; continuing employment in business 
and industry; practical considerations in specific fields of work, including arts, crafts, manufac- 
turing, and service occupations; counseling, guidance, placement, and training of the maturing 
worker; development of new opportunities in all fields of work, and needed action by business, 


industry, unions, communities, and government agencies. 


Conference membership is open to anyone. Exhibits and demonstrations of marketable skills 
will be a feature of the conference. Further information about the program may be obtained 


from Wilma Donahue, Chairman, Division of Gerontology, University of Michigan, 1510 
Rackham Building, Ann Arbor, Mich. 


Oral Manifestations of Occupational Origin 


Public Health Service Publication 228, “Oral Manifestations of Occupational Origin, An 
Annotated Bibliography,” has just come off the press. Articles reporting oral conditions asso- 
ciated with the occupation appear in a broad variety of publications. The purpose of this 
compilation is to bring together such information so that it may be more readily available to 
dentists and other interested persons or groups. 


A number of free copies are available upon request from the Division of Occupational Health, 
United States Public Health Service, Federal Security Buiiding, Washington 25, D. C. 


Books 


Radiological Atlas of the Pneumoconioses. By Otto Zorn and Worth Guenther. Price, 
not given. Pp. 303. Staufen Verlag, Cologne, 1952. (Text in German, English, and 
French; English by C. M. Fletcher and French by E. Balgairies.) 


The atlas presents a brief but concise summary of the more significant lesions included under 
the general heading of pneumoconiosis. Reproductions of the x-rays are unusually clear and 
have been well chosen to illustrate the pathological processes described. A unique feature is the 
arrangement of legends and photographs on adjacent pages, thus obviating the usual problem of 
scanning backward or forward to locate the illustration referred to. 

The angiographs depicting specific pathologic sequelae to silicosis are unusually well done. 


A postmortem or biopsy diagnosis on each case would have added considerable strength to 
the value of some of the cases presented. 


Pharmacology and Toxicology of Uranium Compounds. By Carl Voegtlin and Harold 
C. Hodge. Price, $18. Vol. 1, Parts III and IV, National Nuclear Energy Series. Pp. 1, 
346. McGraw-Hill Book Company, Inc., 330 W. 42d St., New York 18, N. Y., 1953. 


These two parts of the first volume in this series are concerned primarily with the chronic 
inhalation toxicity of uranium compounds and with the mechanism of uranium poisoning. 
However, they can be studied with profit by anyone doing work in industrial toxicology, since 
the principles of investigation as described can be applied so widely. 

Part III.—Chemical studies of possible uranyl complexes were undertaken, and the uranyl- 
citrate, uranyl bicarbonate, and uranyl acetate systems were investigated. Characteristics of 
reactions under varying conditions are described. 

Two methods of analysis for uranium are described. In one, the uranium is separated from 
interfering elements and simultaneously concentrated by coagulating a protein in the presence 
of the uranium. Determination of the uranium is then made by a fluorophotometric method. A 
spectrochemical method for the analytical measurement of microgram quantities of uranium is 
also described. 

A method for fluoride determination was developed in which air-borne fluoride is collected 
in a weak mixture of sodium bicarbonate and potassium hydroxide. Then, sodium chloride and 
alizarin are added, and the solution titrated with a thorium solution. As little as 0.25 7 of 
fluoride in a sample can be estimated, but 20 to 40 7 is employed if available. 


Short-term (30-day) feeding tests of uranyl nitrate were compared with short-term intra- 
peritoneal injection tests to establish the approximate dosage relationships between uranium 
given in these two ways. One surprising finding was the marked change in rat resistance 
with age. In young rats (17 days) resistance was low. It increased strikingly up to age 30 days, 
then decreased rapidly only to increase again slowly over the next four months. Toxicity of 
uranium was shown by weight loss and kidney damage. The principal site of injury was the 
proximal convoluted tubule; the location, extent, and time of appearance of the damage to this 
part of the nephron varied with the amount of uranium administered. Regeneration of the 


damaged tubule occurred with minimal doses of uranium, indicating that tolerance to uranium 
had developed. 
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One-year feeding experiments with uranyl nitrate with the use of 1,000 rats showed that 
uranium was retained mainly by the kidneys and by bone deposition. Extensive histopathological 
studies describe in detail the changes produced both in animals dying from uranium poisoning 
and in those tolerating the dosage administered. Hematological observations were essentially 
negative during this study. Two-year feeding experiments were conducted with two highly 
insoluble uranium compounds (UOz and UF;) and two water-soluble compounds (UO:F2 and 
uranyl nitrate hexahydrate). Relatively large amounts of the insoluble compounds were 
tolerated without signs of injury, but the soluble compounds at the higher dietary percentages 
(0.5% UO:F:) produced significantly increased mortality rates. Neither hematological nor 
urine analysis observations were useful in showing damage caused by uranium. No histo- 
pathological evidence of kidney damage was found in the animals fed the insoluble compounds, 
but definite changes were found in the group fed soluble uranium compounds. 

For inhalation toxicity studies, the surface areas of certain uranium dusts were measured 
by the absorption of a monomolecular layer of ethane on the dust particles. These surfaces 
were found to be larger by determination than when calculated from average particle size 
diameters. A very extensive study of control animals was made while the animals were 
subjected to the exposure-chamber technique without any dust actually being administered. 
This is the best study of control animals the reviewer has ever seen. 

Inhalation exposure studies were designed to produce no damage, minimal damage, and 
moderate poisoning. Animals were exposed for 1,600 hours in the longest experiment. Patho- 
logical studies showed mild to moderate typical uranium injury in the kidneys, while both 
biochemical and hematological observations remained within normal limits. Experimental pro- 
cedures are described in detail. A group of animals were further exposed to a second year 
of uranium dust inhalation. The principal finding was the similarity of pathological changes at 
the end of the second year regardless of the compound, soluble or insoluble, encountered in the 
first year of exposure. 

Retention of UOsz particles in the respiratory system of the rabbit was studied with an 
ingenious apparatus. Retention of particles of 0.5 and 1.0 « diameter was found to increase with 
the 3 power of concentration, and from 60 to 95% of the total inhaled dust was retained. The 
smaller particles inhaled were more toxic weight for weight than the larger particles. Strangely 
enough, larger particles were removed from the rabbit respiratory system quicker than were the 
smaller particles. Particles of UOz above 1.0 « diameter were practically nontoxic. Below this 
size toxicity increased with decreasing particle size. 

Part IV’.—-Insufflation studies of soluble and insoluble compounds showed much greater 
toxic effects from the soluble material. About 10% of the soluble material was deposited in 
the bones. The amino acid/creatinine ratio in urine was studied but failed to indicate early 
kidney damage. Changes in urinary flow are probably the most delicate test of uranium 
poisoning. 

Uranium poisoning was found to affect carbohydrate metabolism by decreasing efficiency 
of utilization, apparently related to the glycolytic formation of triosis. 

The deposition of uranium in bone is the most important storage mechanism for uranium. 
Extensive experiments showed that the deposition is an ion-exchange reaction and that it is 
essentially a result of competition between uranium and calcium ions for the surface phosphate 
of the bone mineral. 

Studies of the uranium inhibition of glucose metabolism by yeast cells showed that the 
reaction is located on the cell surface, is rate limiting in the presence of uranium, is chemical 
in nature, is an enzymatic process, is specific, and probably involves the reaction of uranium 
with the phosphates of adenosine triphosphate. 

For soluble uranium compounds, a maximum allowable concentration of 50 y per cubic 
meter of air is recommended. For insoluble compounds (UO, and UF,), somewhat higher values 
are suggested, i. e., 100 to 500 ¥ per cubic meter of air. Bone deposition and attendant radiation 

hazard, not chemical toxicity, constitute the controlling factor in setting a maximum allowable 
concentration value. 


454 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


Urinary uranium analysis for control in industry is suggested. Due to the manner in which 
uranium is excreted, a spot urine sample taken on Friday and another on Monday should be 
analyzed. The Friday sample should have not more than 250 Y of uranium, the Monday sample 
not more than 50 7. 


A chapter is devoted to a review of the literature concerned with the biological effects of 
uranium. 


A few limited experiments on the inhalation toxicity of boron halides and certain fluorinated 
hydrocarbons are described. 


Atmospheric Pollution. By S. R. MeetHam, D.Sc. Price, $5.00. Pp. 264. Pergamon 
Press, Ltd., 2, 3 and 5 Studio Place, London, S. W. 1. 


This book by a British author describes in the main British conditions and British remedies, 
and in this respect it is topical, since the disastrous fogs of London in December, 1952, have 
made this matter of atmospheric pollution once again a cause of some concern to the population. 


Let no one, however, imagine that the British have a monopoly of smogs, for the disaster 
of Donora, Pa., has shown that here in the United States it is possible to match anything that 
the British have. In Los Angeles, as in London, smog after all is endemic. 


This book describes in readable and not overtechnical language the processes and conditions 
which give rise to atmospheric pollution. It details methods of measurement used in Britain 
and points to some of the remedies. In particular, the author shows that the constituents of 
smog may be complex and variable, and he shows that the economic losses in terms of corrosion, 
yes and even in terms of laundering, are considerable. 


At the present time atmospheric pollution is a subject which should receive widest possible 
attention, for it may well be that the future will involve all industrialized nations in a desperate 
struggle to maintain the purity of the air which their citizens breathe. 


Atmospheric contaminants which arise from the domestic and industrial burning of fuel, as 
this book shows, are sufficient to cause concern to all students of the subject. Yet this is not 
the whole picture. There is still in the center of large cities the unsolved problem of contami- 
nation of the air by carbon monoxide and the breakdown products of petroleum. In addition 
we must assume, to some degree at least, that the increase in the radioactivity of the atmosphere 
will continue with the wider civilian use of radioactive materials. Complete the picture with a 
real and not just an apparent increase in lung cancer, and it can be seen that the contents of the 
atmosphere are a matter of deep concern to us all. 


As the author points out, one difficulty of assessing the effects of contamination on health 
is in controlling the variables, and he takes time to show that in connection with this subject 
one cannot use the exact experimental techniques of the laboratory but must use observation 
backed by statistical analysis in assessing the effects produced. Nevertheless, he builds up a 
cogent argument that atmospheric pollution is a matter of importance to the urban dweller in 
everyday conditions quite apart from spectacular incidents, such as those of the Meuse Valley 
in 1930, Donora in 1948, or London in 1952. 

This is a useful and attractively written book on this subject, and in an age when length is 
sometimes confused with profundity it is commendably short, yet deals fully with the subject. 
If the exact physiological processes involved in respiratory diseases are not fully known, the 
author shows that with present knowledge pollution of the atmosphere represents a real menace 


to health, a notable waste of resources, and a measurable economic loss in terms of corrosion of 
plant and buildings and destruction of vegetation. 


As the author so aptly points out, while we now no longer throw our rubbish into the street, 
we have yet to learn not to throw it into the air. 
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penicillin: 


Cer-O-Cillin 


Trademark Reg. U. S. Pat. Off. POTASSIUM 


Available as: 

Sterile vials containing 200,000 
units Crystalline Penicillin O 
Potassium 


Bottles of 12 buffered tablets, each 
containing 100,000 units Crystal- 
line Penicillin O Potassium 


The Upjohn Company, Kalamazoo, Michigan 
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RESULTS COUNT !...1n Superficial Fungous 


Infections especially DERMATOMYCOSIS PEDIS 
(Athlete's Foot) 


“= 


i Ointment and powder of ZINCUNDECATE 
ms Solution of UNDECYLENIC ACID 


Cures average case in one to three weeks 


WALLACE & TIERNAN COMPANY, INC., Belleville 9, N. J., U.S.A. 


PD-32 


Pamphlets about 


The Skin in Health and Disease. Psoriasis, The Threadbare Man- 
Harold N. Cole. 8 pages. 15 cents. tle. Lester Hollander. 12 pages. 
“Hair-Brained” Notions. Lois 15 cents. 
Mattox Miller. 12 pages. 15 cents. Fire Under the Skin. William W. 
Acne, The Tragedy of Youth. Bolton. 9 pages. 15 cents. 
Norman R. Goldsmith. 12 pages. 


15 cents. 
Cosmetic Facts and Fancies. AMERICAN MEDICAL ASSOCIATION 


Austin Smith. 8 pages. 15 cents. 535 N. Dearborn St. © Chicago 10 


Please remit with order 


Close-up of Eye 
Taken with New 
Exakta “VX” 
Camera 


New Model With Pre-Set 
Diaphragm Control 


EXAKTA “VX” 


35mm Single Lens Reflex Camera 
For Parallax-Free Medical 
Photography 


The Exakta, with instantly interchangeable lenses, is 
widely used by industrial physicians for every type of 
medical and research photography. Its unique through- 
informative date the-subject’”’ photographs, in extreme close-ups or throug 
oe . woot of ses that should prove the microscope. In addition, this world famous medical 
invaluable to you and your company throughout camera is regularly used for preliminary, developmental, 
the future. and end result pictures of patients; for copying X-Rays; 
and for making color transparencies—a necessity for 

recording and 


LIGHTFOOT SCHULTZ COMPANY ; With £2.8 Zeiss Tessar “T’ Coated Lens 


663 FIFTH AVENUE, NEW YORK 22, N. Y. Prine tonal 
Send your free Question and Answer Soap Data 


Extension Tube Set 


t Write Dept. 800 for free descriptive booklet “H” on 
i camera and accessories and brochure on close-up tech- 
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nique with the Exakta. 


a 
he 


EXAKTA CAMERA CO., 46 W. 29th St., N. Y. 1, N.Y. 


Exclusive Sales and Service Organization in the 
U.S.A. for Ihagee Camera Works, Germany 


State. 


\c \c 
War Pharmaceutical Division 
| 
| 
this Coupon \| 
FOR YOUR FREE COPY OF) » | 
asour sop) | 
$279.80 


Test-Proved safety and 

quolity, PAX-LANO-SAV Heavy 

Duty Grenvlated Skin Cleanser hos been awarded 
the Seal of Acceptance of the Committee on Cos- 
metics of the American Medical Association. 


PAX- LAN 0-SAV Hea vy D uty | is used in more plants than 


any other skin cleanser because over twenty-five years of continuous research and development have 
established it as a leader among granulated skin cleansers for industrial plant workers. Workers prefer 
it because it gives them fast, thorough washups yet is kind to their hands the year round—winter as 
well as summer. Management specifies it because it not only assures worker satisfaction and helps 
protect against costly outbreaks of Industrial Dermatitis, but it actually costs LESS to use. 


PAX PAYS 


BECAUSE IT COSTS LESS 
TO USE IN MANY WAYS! 


Initial cost per pound is not the yardstick by 
which to e skin cl ec y. PAX- 
LANO-SAV Heavy Duty Granulated Skin Ci 
costs less because it goes farther and does 
more with less. One of the country’s largest 
nation-wide corporations*® has found that one 
dispenser full of PAX-LANO-SAV Heavy Duty 
gives an average of 97 washups as against an 
average of little over 50 for ordinary skin 
THE HOME of cleansers. A six months trial of PAX will convince 
you, just as it has thousands of others, that 
PAX-LANO-SAV HEAVY DUTY PAX-LANO-SAV Heavy Duty not only does a 
better job—it actually costs less to use over a 
In this modern PAX plant, car load after car period of time. Don't take our word for it—find 
load of the nation's top skin cleansers are out for yourself by using PAX in your washrooms 
produced every day. Each formulated of the —for only six months. Watch the steady drop in 
finest ingredients, carefully processed and consumption and at the end of that period you'll 
laboratory controlled at every step to assure = see how much less Pax costs to use than bargain” 
adherence to exacting PAX standards. cleansers selling at lower prices per pound. 
*Name on request, 


look for the PAX ROOSTER—your assurance of Superior products. 


PAX LANG'SA h 
7 
MVCE 
: 
ON 
3 COSMETICS 
(PAX) 


“The advantage of using 
a single agent for 
scrubbing the patient’s 
skin and the surgeon’s 


991 


hands is evident. 


pHisoHex, routine 2 minute “surgical hand prep” 
in leading hospitals, is now used extensively for 
preoperative preparation of the patient’s skin. 


Rapid in action pHisoHex makes skin virtually sterile in most 
instances, not merely surgically clean. 


Long-acting pHisoHex inhibits bacterial growth for hours and 
days because it is adsorbed to skin. 


Safe and gentle pHisoHex is hypoallergenic, nonirritating; it con- 
tains no alkali, potash, fatty acids or coconut oils. 


® 
(PHISODERM® WITH HEXACHLOROPHENE 3%) 


Continuous hand antisepsis is practically assured 
the surgeon who uses pHisoHex daily and ex- 
clusively. For office and home use pHisoHex is 
available in a 5 oz. refillable squeeze bottle. Also 
in pints and gallons. 


initia we. NEW YORK 18, N.Y. © WINDSOR, ONT. 
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PHIBOHEX AND PHISODERM, TRADEMARKS REG. U.S. CANADA 
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